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TRAIN LIGHTING. 

The lighting of railroad trains by electric current has 
become so customary that today service is not considered 
it 
ment of this feature of train service has been rapid in 


first-class unless includes this feature. The develop- 
recent years, and both the supply of current and the type 
of lamp used have received much consideration. 

The supply of current almost always involves the use 
of storage batteries. In some installations the battery alone 
supplies the lamps and is charged at terminal stations 
when the car is out of service. In others the battery is 
only an auxiliary and current is supplied mainly by gen- 
erators on the axles or in the baggage-cars. 

While the axle-generating system gives the poorest 
service as regards constancy of potential and comfort to 
the passenger, it seems to be growing in favor with the rail- 
Way engineers, and is probably already in use on a ma- 
jority of the cars. It has the advantages of requiring less 
battery capacity than a purely storage installation and is 
automatic in operation, the only attention required being 
regular inspection. 

The use of tungsten-filament lamps was at first barred 
from the railroads, except on very low voltages, on account 
of the fragility of the filament. During the past year the 
use of tungsten has become common, however, and nearly 
all the railways are now making use of some type of tung- 
sten-fillament lamp. This change has been brought about 
by the rapid developments in manufacturing, which have 
resulted in improvements which render the tungsten-fila- 
ment lamp adaptable to almost any purpose. Special types 
of lamps for train-lighting are upon the market, and these 
seen able to stand the same shocks which are possible to 
the carbon and tantalum filaments. While some companies 
are using 110 volts and some 32 volts, the present tendency 
is toward 60 or 64 volts. 

The tantalum-filament lamp has received very general 
usage and seems to have given entire satisfaction, but the 
difference in efficiency seems sufficient to result in its being 
driven entirely from the field by the tungsten-filament 
lamp in the course of time. 

On electric railways, however, where the lighting is 


accomplished from the power circuit, it has been customary 
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to use 110-volt lamps in series. A lower voltage would 
require too many lamps to be connected in series and it 
may be expected that practice will not alter as regards the 
voltage used. The tantalum lamp has acquired here a 
greater hold, but if the newer types of tungsten filaments 
prove as rugged on the circuits for higher voltages as is 


claimed we may expect the tantalum lamps to be gradually 
displaced from this field also. 
The scientifie application of the available illumination 


secins as vet to have received very little attention from 


those who have had the design of the equipment in charge. 
It has been considered sufficient if the general lighting of 
the car was as good as formerly accomplished by gas, 
while the wants of the reader have been supplied by indi- 
vidual lamps on the wall adjacent to each seat. A study 
the source, and distribution of 
This 


plication of the art which is of com- 


of the quantity, position of 


the flux seems to have been lacking. is not to be 


wondered at in an 


paratively recent growth, especially when we consider the 
numerous examples of badly designed installations in sta 
Illuminating engineering, as a distine- 


tionary structures 


tive field of endeavor, is a recent development and even 


vet receives too little recognition from many of those who 


have in charge the installation of lighting equipments. 
It is to be hoped that car lighting will soon receive the 
benefit which is to be derived from an application of the 


principles and knowledge already available to those who 


have made a study of proper illumination. 





IN AMERICA—A RETROSPECT, AND AN 
ANALYSIS. 


TELEPHONY 


On other pages of this issue we publish in full the ad 


dress of Mr. J. J. Carty, chief engineer of the American 


Telephone and Telegraph Company, before the International 
Conference of European Telephone and Telegraph Adminis 
trations, which was held at Paris, France, last month. Mr. 
intelleets asso 


His 


experience has touched both the elemental, crude methods 


Carty’s has long been one of the brightest 


clated with the development of electrical telephony. 


of pioneer days and the refinements of later specialization 
and modernizing of this most satisfactory method of com- 
munication. His eritical analysis of the art and practice of 
telephony, delivered before this distinguished association, is 
a fine addition to the literature of this subject. It is grate- 
ful reading for its clarity, and it is satisfying for its con- 
clusiveness It is a masterly review of the progress of the 
the underlying 


art and an amazingly frank exposition of 


principles which have guided a great corporation in the 


selection of its utilities. It is a text from which many les- 


sons may be gleaned, and it is well worth the careful read- 
ing of any one interested in any phase of industrial eco- 
nomics, for the problems involved here have their ecounter- 


parts in almost every material development. 
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PRODUCTION COSTS IN THE SMALL CENTRAL sr, 
TION. 

Steady improvements in the administration of the siq}} 
central station are apparent from the records of each year’s 
operation of plants under progressive management. Two 
or three years ago it was unusual in a group of plants in 
a certain restricted neighborhood for the net station cyst 
per kilowatt-hour to fall much below 1.25 cents, exelusi 


of distribution and fixed charges. This was the case even 


in well managed installations rated at from 1,000 to 3.(¥ 
kilowatts, with direcet-connected generating units, modern 
switching appliances, economical coal-handling apparatus 
up-to-date boiler batteries, well maintained piping systems 
and an alert force of station attendants. In not a few cases 
better results were obtained from plants handicapped to so 
degree by. the use of belted machinery and the necessit) 
of supplying both alternating and direct current for lighting 
and power service. Examination of the details of many st: 
tion services discloses the important fact that even in t! 
less modern plant the question of load factor is of mor 
consequence than the arrangement of equipment and tl 
general type of apparatus in use. The efforts of the solicitor 
to increase the station output have not only added to thy 
income of the average company but they have effected an 
improvement in the conditions at the station which has in 
many cases proved most helpful. 

Net manufacturing cost at the busbar in these plants ot 
moderate size is now falling close to one cent per kilowatt 
hour, where the lesson of a large volume of output is being 
heeded. To accomplish this the two principal items, fuel 
and labor cost per unit of energy, must not greatly exceed 
0.7 or 0.8 cents together; otherwise the elements of repair 
cost, oil and waste expense, and miscellaneous small plant 
costs will have to be kept so low that the equipment may 
suffer from the lack of proper maintenance. The cost of 
fuel is the largest factor in practically every analysis of 
steam-plant production expenses. The station of moderate 
size can do little or nothing to control the primary cost of 
fuel on the car or in the barge; it cannot as a rule afford to 
store many thousands of tons of coal in its own vards, and 
it is a question how far a considerable investment in auto 
matic coal-handling equipment is justified in a medium 
sized installation. 

Something might be done, perhaps, in the way of economi 
cal coal purchase and storage by a group of central stations 
located within a radius of one hundred miles of a central 
point, provided the fuel could be delivered as required by 
electrically hauled cars during the night hours when it is 
an advantage to a traction system to maintain some sort 
of a load on engines or turbines which must be kept turning 
over in order to maintain the line potential. The case would 
have to be worked out on the basis of local conditions, but 
as many of these plants consume from 5,000 to 8,000 tons 


of coal per year, a saving of even fifty cents per ton handled 
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ould be well worth while. Again the labor cost approaches 


- 
elements of a fixed charge in an established plant, so 


as the output does not rise yearly in large percentages 
of iperease. A given design of station demands nearly as 
many men to run it when the load is light as when it is 
eavy, provided that several units have to be maintained 
| service in order to meet the requirements of the consumers 

the demands of individual machine efficiency. 

These considerations point to further increase of output 
s the key to still more economical operation, and obviously 
, demand upon the plant carried off the peak and through 
nany hours of each day is the most desirable. In some 
plants there is danger that the application of the day load 
nay be carried so far that the equipment investment may 
he earried beyond reason in its relation to the long hours 
of the night when only the street illuminating service is of 
any magnitude. Much will be done in the future in the way 
of supplying electrical energy for the operation of municipal 
pumping plants, stonecrushing establishments, railroad-shop 
and yard lighting, newspaper-office power, and street-rail- 
way market-gardening and milk-delivery service, electro- 
chemical and similar loads which will help to fill the gaps 
in the night output of the plant as the motor day service is 
now improving conditions during the hours of sunlight. The 
reduction of losses in the steam and hot-water service of the 
plant, elimination of minor fuel wastes, more care in shutting 
down underloaded prime movers and their auxiliaries, better 
inanipulation of cireulating water and inereased care to 
avoid the accumulation of boiler and heater-tube scale will 
all help to reduce the fuel consumption per kilowatt-hour, 
hut still more advantageous are the extension of off-peak 
contraets and the securing of a variety of new business, par- 
ticularly with diversified demands upon the station and dis- 
tribution system. As the output grows the fuel cost per unit 
will then tend to approach the attractive figures of 0.5 or 0.6 
cents, and the labor cost will tend to drop down to from 
0.2 to 0.3 cents per kilowatt-hour. It will probabiy be a 
long time before the average central station with a rating of 
a few thousand kilowatts will be able to generate electricity 
at the net plant cost, exclusive of stand-by charges, of 0.5 
cents per unit; but if the possibilities of the long-hour serv- 
ice are.vealized it ought not to be many vears before the bus- 
har expense of 0.6 or 0.7 cents becomes as common a year’s 
record as the one-cent rate is now getting to be in the most 


efficiently managed installations. 





SURFACE-CONTACT TRACTION SYSTEMS. 
From time to time inventors come forward with new 
schemes of obviating the necessity for overhead wires or 


third rails. The conduit with slot and underground con- 
tact has accomplished this with satisfaction in some places, 
although in more northerly latitudes it is likely to give 
trouble in winter. Most of the inventions offered, however, 


depend upon some system of surface contacts, new varia- 
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tions in the details: being brought forward by a succession 
of inventors. The latest trial installation of this kind is 
chronicled upon another page of this issue, although tech- 
nical details are lacking. In this land of the trolley, none 
of these systems has obtained a commercial foothold, al- 
though they have been in regular use in several places in 
Europe. 

It is consequently necessary to turn to Europe for in- 
formation on the commercial application of this principle in 
street-railway operation. For some nine years or so there 
have been surface-contact systems operated in England, and 
although it is only fair to state that some measure of suc 
cess has been attained, it is also necessary to add that there 
has been a great deal of controversy about the impracticabil- 
ity of the surface-contact principle as compared with the 
overhead trolley and the conduit systems. The recent action 
of the London County Council in connection with the G, B. 
Bedell ) the 


street-railway men. 


(Griffiths system will be fresh in minds of 

In the still more recent dispute between the Torquay 
Corporation and the Torquay Tramways Company concern 
ing the workability of the Dolter system, several points of 
interest were emphasized. Both dead studs and live studs, 
it appears, were common experiences, contributing causes 
being the carbonization of oil in, and the aecess of water to 
the boxes, as well as explosions in the boxes due to gaseous 
accumulations. Leakages in the system caused a much heav 
ier consumption of electricity than obtained in the case of 
overhead-trolley systems, although in at least one case cited 
from another town the current consumption was not exces- 
sive. Still it was admitted in this latter case that the trouble 
from live studs and the yearly cost of maintenance were 
increasing, and the consensus of opinion seemed to be that 
the overhead-trolley system was decidedly superior in all 


essential features. 


surface-contact systems, both being equally apphcable also 
to the conduit system: (1) absence of poles and wires; (2) 
ease of riding in the cars. As to the first of these, it must 
be admitted ‘that some trolley posts are quite artistic, and 
they may be made an adornment rather than an eyesore. 
furthermore, the posts may often be used to advantage for 
supporting street lamps. The second may be equaled by the 
trolley system if the motorman is efficiently trained and 
takes a proper pride in the running of his ear. 

In conclusion, while no doubt there will be plenty of 
apparent reasons for utilizing surface-contact systems in 
the busiest streets of our large cities, it is evident from the 
experiences of the English systems that there is reason in 
the contention of Mr. Vesey Knox that ‘‘not one installation 
had been really commercially successful,’’ although perhaps 
that 


iiopeless’’ is a little too drastic. 


Mr. Knox’s suggestion ‘‘surface-contaect traction is 








DENVER ELECTRIC SHOW. 


Specia ttc) 0 the ELECTRICAL REVIEW AND 
WEST! ELECTRICIAN) 

DENVER, OcToBER 8.— While ten thou 

sand people packed Denver’s audito 


rium tonight for the opening of the first 
estimated at a 


blocked 


business section im 


innual show, a crowd 


hundred thousand persons 
ve ry street ol the 
big building. 


mediately about thi 


Street cars were stopped and scores 
of automobiles were caught in the mass 


of humanity, out to view the illumina 


tions on the streets about the show 
place. Sereaming whistles in ever) 
city of the state announced the open 
ing of the show in Denver. Red-fire 


erowds that W. H. 
Green, oldest pioneer in the city, had 
the 


cating the formal opening of the show 


and bombs told th 


thrown master switeh, thus indi 


Gov. John F. Shafroth stood beside the 


pioneer as the blaze of lights came on. 


Men who have seen all the shows of 
recent vears say that none was better 
arranged or more attractive than the 


Denver exhibition. Eighty-five exhib 


its were all in place for the opening, 
occupying two floors in the building, 
which is one of the largest in the coun 
try. Denver made an impromptu ear 
Full 


out of the opening night. 


nival 

details will be given in these columns 

next week F.C. F. 
->-o 


Examinations for Engineer. 
The United States Civil Service Com 
on October 19 


examinations will be held for first-class 


mission announces that 
and for assistant engineers in the de- 
partmental service at Washington, D. 
held at the 
regular places, and according to a re- 
cent act of 
must be examined in the state in which 


Cc Examinations will be 


Congress each applicant 


he resides. 

The United States Civil Service Com- 
mission announces that on November 9 
and 10 there will be held, at the regular 
places, examinations to fill two vacan- 
cies in the position of hydro-electrical 
engineer in the Forest Service. 

The salary of one of these will be 
between $2,100 and $2,400 and for the 
other $3,000, de- 


pending on the character of the training 


between $2,100 and 
and experience of the applicant. 

Those interested should apply to the 
Publie Washing- 
ton, D. C., or to the secretary of any 
board of examiners for Form 1312 re- 


Service Commission, 


garding the latter examination. 
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Brooklyn Edison Educational Work. 

The educational work which the Edi- 
son Electric Llluminating Company of 
rooklyn has been carrying on for a 
number of among 
will be continued during the 1910-1911 


what 


vears its employees, 


season along different, and is be 


lieved will be more effective lines. 

A Scholarship Committee was appoint- 
Mr. 
the 


in co-operation with the 


ed not long ago by Freeman, the 


general manager ot company, and 
this committee, 
Pratt 


upon a number of courses at that insti- 


faculty of institute, have tixed 


tution, which may be attended by any 
Kdison employee on certain terms. 

An employee may select any one of 
these courses. The course runs for six 
months, and the classes meet three even- 
ings each week. Tuition is $15 a term, 


and at the end of each term the com- 


pany will refund the cost of tuition to 
each employee who has completed the 
term with a fair average. 

It is the intention of the company in 
this way to give everyone in the service 
an opportunity to receive a_ technical 
education. 


too — 


Electrification and Growing Plants. 
To Tue Eprror: 

| notice that the Niagara, Loekport 
and Ontario Power Company are the 
owners of a strip of land 200 feet wide 
und more than 100 miles long, which 
constitutes the right of way over which 
the 
high-tension electric transmission lines 
between the Niagara River, Rochester 
This land cost the com- 
pany various amounts up to $1,000 per 


are suspended power company’s 


and Syracuse. 


acre, and it is a problem how to utilize 
this land for productive purposes. It 
oceurs to me that if there is anything 
in the electrification of growing plants 
that this would be an excellent oppor- 
tunity to make use of the high-tension 
line, and this land should be the most 
valuable piece of agricultural property 
in the United States. S. D. F. 

In order for electrification to affect 
the growing plants it would be neces- 
sary to have an electric current or at 
least an electrostatic field in the ground 
concerned. As in the present case the 
ground is not used for return circuit, 
but both outgoing and return conduc- 
tors are suspended in the air some dis- 
tance from the ground, it cannot be ex- 
pected that any influence would be felt 
by the vegetation in the soil below the 
wires.—Editor | 
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Illinois Electrical Exhibitors’ 
ciation. 

The annual convention of the Illinois 

Electrical Association will be held at 

Rock Island, October 25, 26 and 27, as 


Asso- 


already announced. 


Arrangements have been made for 
exhibits, the display to be made in the 
Safety Building in a room adjoining 
the The 
Power Company’s office and salesroom 


This exhibi- 


convention room. People’s 
is in the same building. 
tion will be advertised as a show am 
the public of Rock Island, Moline an 
Davenport are invited to attend. 

The Exhibitors’ Association will 
tertain the central-station men at 
smoker to be given at the Elks’ Club 
on the evening of October 25, and there 
will probably be a theater party on tly 
following evening. 

C. A. Willoughby, assistant secretary 
of the Illinois Electrical Association. is 
in charge of arrangements for the ex 
hibits, and further information can be 
obtained from him at the Mayer Build 
ing, Peoria, Ill. The officers of the Ex- 
hibitors’ Association are W. R. Pinck 
ard, president, and W. S. Taussig, sec 


retary. 
——___~—-—____—_—___ 
Train Dispatching on Illinois Central 
Railroad. 


The Illinois Central Railroad having 
installed telephone train dispatching 
systems on the Chicago and Fort Dodge 
and Chicago and St. Louis divisions re- 
ports that the service has been satis 
factory in every respect and that in sev- 
eral instances the telephone has given 
uninterrupted service during conditions 
that were harmful to the telegraph sys- 
tem. 

An official of the road states that a 
canvass of the employees using the tele- 
phone resulted in unanimous expressions 
of preference for telephone train dis- 
patching. 

———— 
International Wireless Conference. 
An international conference on radio- 

telegraphy will be held in Berlin in the 
spring of 1911. Invitations to partici- 
pate have been sent to all the nations 
who participated in the 1906 congress. 

—__»-e____ 

Texas Independents to Meet at Dallas. 

The annual convention of the Texas 
Independent Telephone Association 
will be held at Dallas, Tex., on October 
26 and 27. The preliminary arrange- 
ments indicate that this will be a sue- 
cessful convention. 
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John J. Carty. 

In the most recent edition of ‘‘ Who’s 
Who in there appears the 
following paragraph: ‘‘Carty, J. J., 
Y. Telephone Co. and 


America’’ 


chief engineer N. 


the N. Y. & N. J. Telephone Co. Mem. 
of the Am. Inst. of Elee. Engrs. Ad- 
dress 15 Dey St., New York.’’ That’s 


Jl. Was there ever a man more mod- 
st? John Joseph Carty is chief engi- 
neer of the American Telephone and 
Company, one of the big- 
the world to- 
has 


lelegraph 
corporations in 
day, and although he 


rest 


essential ideas forms part of what will 
eventually develop into transcontinen- 
tal telephone communication. 

Mr. Carty has always been the ex- 
ponent of long-distance telephone com- 
munications, and his ambition is only 
in the beginning when he considers a 
telephonic circuit between New York 
and San Francisco. This is possible, 
and he knows it, and he has worked 
wonders in securing through his engi- 
neering departments the electrical and 
whieh will 


mechanical  retinements 
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he comes in contact. At the meeting 
last month of the International Con- 
ference of European Telephone and Tel- 
egraph Administrations, held at Paris, 
he was one of the invited guests and 
represented the United States by the 
presentation of a splendid review of the 
features of manual and automatic hand- 
ling of telephone circuits and connec- 
tions, and an explanation of the ideas 
upon which the great engineering plans 
of the great corporation with which he 
is connected are based. 

He is a 


great reasoner, a 





heen associated with the most 
important developments of 
since 
but 
been 


‘leetrical telephony 

in its inception, 
little 
printed about him. 
due to the fact that he has 
had very little to say about 


early 


very has ever 


This is 


himself. 
Mr. 
Cambridge, Mass. His father 


Carty was born in 
made guns in that city dur- 
ing the Civil War, and it was 
in his shop that 
young John first had an op- 
portunity of developing his 
remarkable ingenuity in the 
application of the principles 
of mechanics and physics. 
His study during 
his high school course was 
physics and with other boys 
of similar bent he construct- 
ed a great many pieces of ap- 
paratus which were used to 
demonstrate the principles of 
applied electricity and me- 


father’s 


favorite 


chanies. 

At the age of eighteen his 
eyes gave him a great deal 
of trouble, and he was com- 
pelled to give up his studies. 
He entered the old Boston 
Exchange as an operator and was soon 
At the age 
of thirty he had become a central figure 





made one of the captains. 


in the art of telephony. 

He is the inventor of the Carty bridg- 
ing bell and was probably one of the 
earliest and most successful workers in 
the duplexing of telephone circuits and 
devised the most important of the prin- 
ciples.of wire transposition upon which 
the success of good articulation has been 
built. Not only did he work out the 
transposition idea as applied to open 
wires, but he developed a plan for 
making a phantom cable which in its 





keen analyst, and a skillful 
executive. With all this, also, 
he is possessed of a most de- 
lightful personality and there 
held in 


is no who is 


greater esteem by his friends. 


man 


For years he has bound his 
closest acquaintances to him 
by bonds of peculiar affec- 
tion. There are many, many 
things that say 
about him, but he is so diffi- 
dent that one cannot be but 
conservative, the imagination 
cannot be given any rein at 


we could 


all, and we must be content 
in saying that he is a man 
among men and has merited 
all the great encomiums of 
position and prominence to 
which he has attained. 
oattitiitetaus 

Telephone and Telegraph 

News from Italy. 

A conference to determine 
the rules, and 
tariff for the proposed new 
between 


regulations, 
telephone — service 
Italy and Germany has re- 
cently been held at Zurich, 








JOHN J. CARTY, 


Chief Engineer, American Telephone and Telegraph Company. 


eventually make this practicable. Then 
he stands for another great idea in 
telephone work, and that is the bring- 
ing together of the most skillful of 
brain and hand, and he 
force of the most practical character in 
the building up of a scientific engineer- 
ing department, selecting his men from 
the graduates of the engineering de- 
partments of our colleges throughout 
the entire country. He is a most en- 
thusiastie endorser of President Vail’s 
idea of universality of service, and his 
activity in this direction is an inspira- 
tion to all of his co-workers with whom 


has been a 


participated in by delegates 
from Germany, Switzerland, 
and Italy. The new line is 
to connect Rome and Berlin with inter- 
mediate stations. 

Telegraphic rates between Italy and 
her African colony of Eritrea have re- 
cently been reduced. In the new tariff 
of rates the ordinary message sent via 
Malta cost one lira ($0.193) the word, 
state messages forty-five centesimi, and 
press messages fifty centesimi the word 
($0.09 and $0.10, approximately). To 
Kassala, in the interior of Eritre, via 
Malta, the respective rates, as above, 
are $0.32, $0.15, and $0.16, and to Kas- 
sala, via Malta, and Suakin, $0.42, $0.18 
and $0.25 the word. 








AMERICAN STREET AND INTER- 
URBAN RAILWAY ASSOCIATION. 


OPENING OF TIII \TLANTIC CITY CONVEN 


TION 


CAI REVIEW AND 


\\ I ICITAN 


ArLantic Crry, N. J., Ocroper 11. 


The American Street and Interurban 
Railway Association and the affiliated 
and allied «associations began today 
what promises to be a very important 
and valuable convention. The attend 
ance Is about average and quite repre 
sentative Kieht former presidents ot 


the Association are in attendance. The 


exhibits in the general opinion exceed 


in size and particularly in attractive 
ness, those ol auv former convention. 
The western manufacturers are repre 
sented in larger numbers than ever be 


lore There are over 71.000 feet olf 
floor space used and about 200 manutfae 
in evidence. The 
called to 


Temple on Young's 


turers and dealer S ire 


American Association was 


order in the Greek 


Pier at 2:30 p. m. by President James 


KF. Shaw, of Boston, who is an exeel 
lent presiding officer, finishing his see 


Llis 


and 


ond term annual address was 


progressive, Among 


practical 


other valuable suggestions he dwelt on 


the important work to be done by the 
Association in the future in respect to 
rates and fares, which the speaker 


thought should be carefully considered 


with a view to increase, due to the re 


peated advance in cost of materials and 


labor A 


report on 


committee was appointed to 
recommenda 


The 


ship of the Association consists of 350 


this and other 


tions of the president member 


netive members and over 1.000 “ASSO 


clate members, and the treasurer has a 


cash balance on hand of $15,000. The 
aftiliated associations are well attended 
and are meeting twice daily. Enter 


tuinment has been provided on a very 

The 

gan with a reception to the officers on 

A full report 

of the sessions will be given next week. 
->-so 

Colonia arrived at 


agreeable scale ceremonies be 


the pier Monday night. 


The 
New 
having completed the laying of a cable 
Roberts, N. F., and a 
point 120 miles off Coney Island. This 
of the Western 
Union system, will complete the line 


New York 


Steamship 


York City September 23, after 


between Bay 


line, which is part 


from Penzance, Eng., to 


City, via Bay Roberts. 
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Chicago Consolidated Traction Situa- 
tion Cleared Up. 

By the ordinance by 

the City Council of Chicago on October 


passage of an 


10 the long-deferred winding up of the 
the 
Traction Company and its underlying 


affairs of Chicago Consolidated 


companies has been assured. These 
properties, which comprise principally 
outlying lines on the north and west 
sides of Chieago, are to be sold to the 
Chieago Railways Company and oper- 
ated by it in conjunction with its main 
trunk and cross-town lines in these two 
All the Consoli- 


dated lines are to be rehabilitated and 


divisions of the eity. 
brought up to the standard adopted in 
Chicago by the well-known traction or 
1907. the 
ception_of one small suburban and two 
the 


tion lines of Chicago are 


dinances of Thus with eXx- 


interurban lines. all surface trae 


under the eon- 
trol of the Chicago City Railway Com- 
pany and the Chicago Railways Com- 
pany, #nd when entirely rehabilitated 
will’ forné the most perfect street-rail 
Way s¥stem in this country. 

the finan 


the Consolidated 


The straightening out of 
cial tangles of Trae 
tion Company will also permit discharg 
ing the receivers of the Chieago Rail- 
ways Company, which came into diffi- 
culties last vear through its guarantee 
} There 


receivers will be au 


of Consolidated bonds. is no 
doubt that 
thorized by the court to conclude the 


the the 


these 


negotiations for purchase of 
Consolidated properties along the lines 
laid down in the present enabling ordi- 
Although a 


the 


nance, considerable por- 


tion of Consolidated system lies 


outside the city limits, this ordinance 
covers only the lines and property with 
in the city 
According to the ordinance the Chi 
cago Railways Company is authorized 
to purchase the Consolidated proper- 
ties for a sum not to exceed $4,000,000, 
which is practically the valuation made 


Arnold 


and George Weston. In case some hiteh 


by the City’s engineers, B. J. 


with the bondholders of the underly- 
ing companies should develop to pre- 
vent the sale of the Consolidated prop- 
erties, the Chicago Railways Company 
is to be authorized to extend its tracks 
and service over the line whose fran- 
chises have already expired or as they 
expire. The properties to be purchased 
inelude about 128 miles of track, 344 
cars, three power houses, besides line 


equipment, car houses, real estate, ete., 
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but nothing is allowed for franchise 
values. The trackage is to be rehabilj- 
tated as soon as possible, 215° double. 
truck cars purchased immediately, new 
car houses built and the entire system 
brought up to the prevailing Chicago 
standard. The Board of Supervising 
Engineers has its jurisdiction extended 
over the Consolidated lines. These lines 
on becoming part of the Chicago Rail 
ways Company’s system must conform 
to all the regulations of that company’s 
franchise ordinance of February, 107, 
and the franchise rights are cote: 
nous with its present system, all ex; 
ing in February, 1927. 
~>-s 

Wireless Tests on an Aeroplane 

A recent cable dispatch from Li 
don, says that wireless communication 
was maintained between an aeropla: 
The e 
Robe) 


The wireles 


in flight and a land station. 


periment was carried out by 
Loraine from a biplane. 
apparatus weighed only  fourtee: 


pounds. The transmitter was attached 
to the passenger’s seat and aerial wires 
were stretched along the length and 
A. Morse key 


for tapping messages was fixed at th: 


breadth of the biplane. 


airman’s right hand. 
The receiving station on the ground 
masts with 


consisted of improvised 


aerial wires stretched in different di 


rections. A Mareont electromagnetic 
detector, with the telephone headpiece 
used to receive signais, was linked up 
with two sets of aerials, one pair of 
which could always present itself 
broadside to the aeroplane. 

Wireless communication was success- 
fully maintained with the airman up to 
a distance of a quarter of a mile. Val- 
uable data were obtained with a view 
to improvements for longer distance 
messages. 

>-+ 
New Booklets. 

The tone of the booklets being dis- 
tributed by many progressive central 
stations in the campaign for more bus- 
iness is indicative of-the excellent re- 
sults that are being obtained. 

The most recent publication of the 
Gas and Electric Company of Balti- 
more and of the Philadelphia Electric 
Company, Philadelphia, Pa., are typical 
of this progress. 

The former is devoted to industrial 
power business while the latter is de- 
voted to securing new lighting bus- 


iness. 
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The Developed High-Tension Network of a General Power System.. nll, 


A Description of Problems Solved by the Pacific Gas and Electric Company. 


The ereatest incentive to the devel- 
spment and construction of hydroelee- 
tric transmission systems has been high 
uel costs. This is particularly true in 
California, where, until the discovery 
if oil a few years ago, practically ev- 
ry industry using steam as a motive 
»nower had to depend on coal imported 
British 
Owing, however, to the natural ad- 


rom Australia or Cohimbia. 


BY PAUL M. DOWNING. 


In the preparation of a paper on this 
subject, therefore, I have confined my- 
self entirely to conditions as they have 
developed and as they exist in Cali- 
fornia at the present time, and to the 
experiences in connection with the dif- 
ferent transmission systems, which to- 
gether form probably the greatest mil- 
of high-tension network to be 


eage 


found anywhere in the world. 


ternational Electrical Congress held in 
St. Louis in 1904, wherein he states that 
problems of transmission are not prob- 
the 
apparatus 


be solved in labor- 
but the 


meet the precise conditions of opera- 


lems that can 


atory alone, must 
tion and be judged by experience. 
The _ first 
transmission system in the world was 
the one from Mill Creek to Redlands, 


polyphase high-voltage 








gover 





BIRD’'S-EYE VIEW OF 


vantages due to the topography of the 
the possibilities of utilizing 
the waters for hydroelectric develop- 
ment were early recognized, and prob- 
ably more has been done along pioneer 
lines in this state than anywhere else. 


country, 


1A paper presented in May, 1910, at the San 
Francisco meeting of the American Institute 
of Electrical Engineers. The illustrations are 


reproduced from photographs furnished by the 
author. 


ELECTRA POWER 





HOUSE, 


On account of the rapidly growing 
demand for power, it was not possi- 
ble to wait for results, which, under 
ordinary conditions could have been ob- 
tained operation, but, 
under the circumstances, things have 
been done which very conclusively con- 
firm a statement made by Charles F. 
Seott in his paper on ‘‘ Electrical Pow- 
”? read before the In- 


from actual 


er Transmission, 











SHOWING FOREBAY, PIPE LINE, AND DISCHARGE FROM IMPULSE WHEELS 


a distance of sixteen miles. The orig- 
inal installation consisted of three 250- 
kilowatt three-phase generators deliver- 
ing 2,400 volts at their terminals, and 
seven 100-kilowatt transformers step- 
ping up from 2,400 volts to 11,000 volts 
was trans- 
unqualified 


at which potential power 
mitted to Redlands. The 
success of this undertaking almost from 
its conception, gave a great impetus to 








774 


the industry, and within a very few 


years other installations were made, 
each with its particular type of appar- 
atus and character of construction. 

The Colgate power house of the Pac- 
ific Gas & Electric Company was really 
the 60,000-volt 


network, in that it was the first to in- 


nucleus of the present 
stall apparatus to operate at that vol- 
tage, and it was, at the time, the largest 
and most important hydroelectric sta- 
The his- 


tory of this plant is unique, in that the 


tion in this part of the state. 


venerators were installed, in operation, 
and overloaded, before the construction 
work on the building was completed. 
The system of the Pacific Gas & Elec- 
trie Company as it stands today repre- 
sents the consolidation of a number of 
smaller companies, each with a system 
peculiar to itself, and none of them de- 
signed with a view of ever tying in with 
any other system. As a result, almost 
every type of apparatus from the com- 
paratively small, low-voltage, rotating- 
the larger. 


more modern, rotating-field, high-speed 


armature generators, to 
machines, is represented. 
This company controls and operates 
eleven different hydroelectric generat- 
ing stations, having an aggregate ca- 
pacity of 64,270 kilowatts, distributed 

as shown in the table. 
Capacity in Generator 


Power house kilowatts voltage. 
De Sabla . 13,000 2,300 
‘enterville 6,400 2,300 
COD ccccccescoceceoce 3,700 2,300 
Yuba 600 2,300 
Alta 2,000 500 
Auburn 350 500 
Newcastle ‘ 900 500 
Folsom eeee 3,250 800 
DEEGEE. eecvcocasess 20,000 2,300 
Deer ‘ OE cavchuces 5,000 2,300 
Nevada 1,200 5,500 

len of these have a common fre- 


queney of sixty cycles and run in paral- 


lel on a 60,000-volt network which is 


also supplied with additional power 
from four independent companies. 
The Great Western Power Company 
delivers 60,000 volts by stepping down 
from its main-line voltage of 100,000; 
the Sierra and San Francisco Power 
the Northern California 
Power Company, and the Snow Moun- 


Company, 


tain Power Company deliver current at 
60,000 volts direct. 

At times the load carried by these 
four companies amounts to an aggre- 
gate of 41,500 kilowatts. In addition 
to the foregoing, we have the following 


reserve steam and gas-engine plants 
which operate in parallel with the 
transmission lines when occasion re- 


viz., Oakland steam-turbine sta- 
tion, San Jose steam station, and Mar- 


quires ; 


tin gas-engine station. 
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The total reserve capacity at these 
three stations amounts to 21,500 kilo- 
watts. In Martin station are located 
two 4,000-kilowatt frequency-changers 

from sixty to twenty-five cycles) 
which are operated from the transmis- 
sion line. The twenty-five-eycle side is 
run in parallel with the twenty-five- 
eycle gas-engine-driven units, and also 
with the twenty-five-cycle steam-driven 
station of the United Railroads. 

The entire mileage of lines represent- 
ed by the different systems which are 
tied together, exclusive of those of 11,- 
000 volts and under, amovfnts to 1,920 
miles. 

The voltages of the different lines 
making up the network are as follows: 
150 miles of 100,000-volt line; 1,390 
miles of 60,000-volt line; 380 miles of 
20,000-volt line. 

It will be noted that lines of 11,000 
volts and under are not included in the 
above for the reason that these lower- 
voltage lines are considered as distri- 
buting lines and not as transmission 
lines. 

The paralleling of stations in this 
manner, regardless of the length of line 
between them, or the loads carried, has 
not developed any difficulties, but on 
the contrary, it has been found that it 
could be done much more readily than 
where the generators are paralleled in 
the same station; nor is it customary 
to do this paralleling at generating sta- 
tions alone, or on the low-voltage side 
of substations. As a matter of fact, it 
is done almost entirely on the 60,000- 
volt side, using transformers of rela- 
tively small capacity connected from 
line to ground for synchronizing pur- 
poses. 

The governing and the division of 
load between the different stations fur- 
nishing power to a system of this kind 
a problem as it would 

Each station, except- 
ing one, takes its alloted portion of 
load and makes no attempt whatever to 
govern, unless the frequency varies be- 
yond certain predetermined limits, the 
speed control being left entirely to a 
single station. All important power 
houses are equipped with governors, 
which, except in the case of the govern- 
ing station, are set so that they will be 
sluggish in their actions, and will not 
operate except on wide variations of 
speed. Those in the governing station 
should obviously be adjusted to regu- 
late as closely as possible. The govern- 
ing is not limited to any one particular 


is not as great 
at first appear. 
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station, but it can be done at any 
station having sufficient capacity ia 
handle the fluctuations of load. 

In order to operate, as we do, with 
a large number of stations running to- 
gether, we found it necessary to have 
a chief operator, or what we have seen 
fit to call a ‘‘load dispatcher,’’ who. 
so far as the details of operation are 
concerned, is in absolute charge of the 
entire system. Water cannot be taken 
out of a ditch or flume, a power-hous 
superintendent or foreman cannot shut 
down a generator or change the load 
carried on the station, and a line crew 
cannot work on a line, without 
having the approval of the load-dis 
patcher’s office. He is at all times i 
direct telephone communication wit 
every part of the system, and in even 
of trouble which might interrupt ser 
ice, has absolute control of all matter 
in connection with the re-establishing 
of service. In his office there is a board 
showing diagramatically 
erating station, transmission line and 
substation on the system, together with 
dummy switches representing every air 
and oil switch, and the exact position 
of these switches, that is, whether open 
or closed. In addition to the record 
as shown by the board, a very complete 
log is kept of every detail in connec- 
tion with troubles of any kind, loads 
earried by the different stations, and 
any other matters pertaining to oper- 
ation. 

Telephone circuits are run on all 
transmission lines, but these are not 
depended upon for anything more than 
local use, such as for linemen reporting 
on and off the line, ete. They do not 
satisfactory service used 
over long distances, and they become 
inoperative when there is trouble on 
the line and they most 
needed. 

For.communicating between import: 
ant stations we have circuits leased 
from the telephone company, which 
run on its regular toll-line leads, and 
being over entirely different routes are 
not affected to any extent by transmis- 
sion troubles. 

METHOD OF OPERATION. 
stated above, the different sta- 
tions are, for the greater part of the 
time, operated in parallel. There are 
two distinct advantages in operating in 
this manner: (1) The regulation of 
voltage is much more readily accom- 
plished. (2) The capacities of the dif- 
ferent stations can be utilized to their 


first 


every gen- 


give when 


when are 


As 
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fullest extent. On the other hand, 
there is a distinct disadvantage, as 
trouble on any part of the system will, 
to a eertain extent, effect the entire 
system. 

The inductive drop on the long lines 
forming a network of this kind is obvi- 
ously high, especially where the induc- 
tion-motor load is heavy, and the 
power-factor correspondingly low. The 
synehronous-motor load represents a 
percentage of the entire 


very small 


load, and there is little oportunity to 


bine serves the purpose admirably. By 
reason of the fact that it 
equally well at all loads it can be con- 
nected in parallel with the transmis- 
sion line, and under normal conditions 
will carry a good portion of the watt- 


operates 


less current. At the same time it acts 
as a standby, and in case of line trouble 


it ean pick up the load on very short 


notice. 

Troubles on the long 
networks such as this do not always 
seriously affect the entire system, but 

o 


lines forming 
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and generally the operators will have 
time to separate the sections without 
more than a temporary drop in voltage. 
If, however, the trouble is near a power 
house, that particular station will be 
thrown out of synchronism with the 
system, and even the machines in that 
station may be thrown out of synchron- 
ism with each other. 
CONNECTION. 

The greater number of the Ifnes feed- 

ing into the system are supplied from 


transformers delta-connected on the 





INTERIOR VIEW OF ELECTRA POWER HQUSE. 


over-excite the fields and use them as 
The wattless current, there- 
fore, becomes quite a problem, and has 
to be taken eare of either by distribut- 
ing it the different power 
houses, or by taking it entirely on a 
single station, which can be handled 
very readily by proper adjustment of 
generator fields. 

From an operating standpoint, and in 
order better to guarantee continuity of 
service to the more important districts, 
a reserve steam plant is very essential, 
in this respect the modern steam tur- 


boosters. 


among 





show only as momentary drops in volt- 
The station generators are con- 
nected directly to the line, without cir- 
cuit-breaking devices of any kind, and 
power is never cut off the lines unless 
it is impossible to keep it on. Im- 
mediately on the slightest indication of 
line trouble, the system is separated, 
leaving different sections or districts 
supplied from different sources. If 
the trouble is far enough away from the 
generating station it will not be very 
severe on account of the inductive and 
ohmic drop of the intervening lines, 


age. 


low-tension side and star-connected on 
the high-tension side, with the neutral 
grounded. 

This arrangement has proved very 
satisfactory, and while it might be said 
that there is a disadvantage in using 
such a connection on account of the 
grounding of one wire throwing a short 
circuit on the system, yet there is a 
question as to whether or not this is a 
real disadvantage. 

If all lines could be run through 
sparsely settled districts or where there 
would be little liability of damage to 











776 





persons or property were a wire to 
come down, there would doubtless be 
some advantage in operating with a 
delta connection, but where lines are 


run along publie highways and through 
more or less thickly settled districts, it 


seems almost necessary that there 


should be some very positive indication 


to show when a wire goes down. 


Some objection has at different times 
telegraph and tele 


been raised by the 


phone companies to a grounded-neutral 


svstem on account of the inductive in 
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telephone circuits paralleling or carried 
upon the same poles as the transmission 
wires, where loads aggregating as high 
as 3,000 kilowatts have been transferred 
from three to two transformers of a 
bank, or vice versa, with practically no 
effect on the telephone service other 
than slight change in the tone of the 
line. 

where one of 
the 


service to 


Our usual practice is, 
three transformers in a_ bank at 


generating end is out of 


carry load up to the capacity of the 


L 


iad 
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transformers to give a three-phase dis 
tribution would not be justified it jx 
single trans 


customary to install a 


former connecting it from the line wir, 
to ground. Installations of this kind «) 
dinarily give no trouble whatever, hut 
work as satisfactorily as though a hank 
of three were installed. Careful atten 


tion must always be given to t! 


ground connection. These are made 
connecting to the water mains, and also 
to ground plates buried to a depth <i 


pending on the character of the soil. 





LOW-TENSION SWITCHBOARD AND HIGH-TENSION-SWITCH CONTROL LEVERS IN ELECTRA POWER HOUSE 


fluences due to current through the 


ground, at times when the load is un- 


balanced. Experience however has 
shown that this is not the real cause of 
the trouble, but that the troubles these 
companies have are the result of what 


called 


high-frequency disturbances due to are- 


might be static unbalanee, or 
ing grounds or other causes which occur 
to a greater extent in an ungrounded 
system than in one where the neutral 
therefore at zero 


is grounded and 


potential. This statement is borne out 


by experiments that have been made on 





other two, or should occasion demand, 
to overload the two, making them carry 
the normal load of the three. It is not 
necessary to limit the unbalancing of 
power delivered to the line in this man- 
ner, and we would have no more hesi- 
tation in cutting out one of a bank of 
three 1,500-kilowatt transformers than 
in cutting out one from a bank of three 
100-kilowatt transformers. This same 
condition obtains in the 
When the load to 


be supplied is small, and where the ex- 


case of step- 


down transformers. 


pense of installing three, or even two 


Occasionally it has been found where 
only a single transformer is used, that 
a severe static stress occurs on the low- 
tension side, which is severe enough to 
puncture the insulation of the lower 
voltage transformers supplied from the 
main transformer. These instances, 
however, have been comparatively few, 
and while it is something which might 
be expected from a connection: of this 
kind, it very seldom occurs, and it has 
never been serious enough to make it 
necessary to abandom the practice. 


The connection on the low-tension 
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side of the step-down transformers is 
ither delta or Y, depending entirely 
particular voltage condition to 

Where the Y 


the neutral is grounded in the 


mn the 


met. connection is 


ised, 


manner as on the high-tension 


sume 
side, and to the same ground wire. 
So far as the actual operation of the 


system is coneerned, there is no 


pre- 
erence as to the connection on the low 


side, but for economic reasons’ the 


SF wees = 


we NEW Y 


AT YOUR SERVICE 


GENERAL VIEW 


distri- 
huting systems are supplied from the 
Y-connected We 
never yet had any troubles which we 


greater number of low-tension 


transformer. have 
could trace back and find to be the re- 
sult of the manner in which transfor- 
mers were connected. 


(To be continued.) 
—————-—“( —»>—-—e____- 


The electrical machinery exported 
during the eight months ending with 
August were valued at $4,750,000. The 
corresponding amount for last year was 
$4,000,000. 
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NEW YORK ELECTRICAL SHOW. 


FOURTH ANNUAL EXPOSITION OPENS AT 
MADISON SQUARE GARDEN. 


New York Elee- 


trical Show was auspiciously opened to 


The fourth annual 


the public at Madison Square Garden 
Monday evening, October 10. True to 
the predictions of its sponsors, the spee- 


tacle presented to the visitors on the 


COMP AN 





OF EXHIBITS AT THE NEW YORK 
opening night eclipsed any similar fune- 
tion ever held at that well-known audi- 
torium. 

The attendance during the early days 
of the show proved conclusively that 
interest in these electrical expositions is 
not waning, and the magnitude of the 
maintained the 
manufacturers was evidence of the re- 
markable growth of the electrical in- 
dustry. 


exhibits by various 


The lighting and decorative scheme 


of the hall is claimed by many to sur- 
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pass that of any previous show held in 
New York City. 
green and white, the walls and ceiling 


The eolor scheme is 


of the auditorium being artistically dec- 
orated with bunting of these colors. 
The general lighting is accomplished 


by means of three great erystal double 


dome electroliers suspended from the 
ceiling. Each of these is ten feet in 
diameter and contains 350 tungsten 


lamps of forty and sixty-watt size. In 


SHOW 


an oval suspended around these three 


electroliers are twenty-eight of a 


smaller size. These are of Gothic style 
and each are equipped with 125 forty- 
watt tungsten lamps, provided with re- 
flectors. 

For the general illumination about 
the hall about 10,000 high-candlepower 
incandescent lamps are used. These 
are artistically studded throughout the 
decorations, on the walls and ceiling. 
The booths are attractively arranged 


and constructed, and these being also 
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studded with lamps make a very bril- 
liant spectacle. 

The exterior lighting of the building 
has also received atten- 
tion. In addition to the regular light- 
ing the tower of the building is banked 
lamps, which bril- 


considerable 


with flaming are 
liantly illuminate the building and sur- 
rounding area. 

The the 
course, of a character to appeal particu- 
larly to the multitude and to show the 
the electricity 
both in the home and the factory. 

The the exposition 
not the 
seeker, for in addition to the industrial 


exhibits at show are, of 


advantages of use of 
management of 


has overlooked amusement 
features there are many attractions to 
One of the 


many special features is the electric 


please the general public. 


dairy, where daily demonstrations are 
given of the modern method of milking 
cows by electricity. In this connection 
another interesting feature was a de- 
vice by which stables are cleaned and 
cows curried by a new vacuum cleaner 
invented for this purpose. 

Another interesting feature was the 
demonstration of electric vehicles. This 
was said to be the largest exhibition of 
electric vehicles ever made, and many 
public demonstrations were made of the 
various types of cars shown. 

The three local lighting companies, 


the New York Edison Company, the 
Edison Illuminating Company, of 
Brooklyn, and the United Electric 


Power Company, occupied 
the entire baleony. The former com- 
pany, which occupied the west end of 
apparatus, 
but maintained rooms, pro- 
viding telephone service, writing facili- 
ties and distributing attractive litera- 
ture bearing on the various phases of 


Light and 


the baleony, exhibited no 
reception 


central-station service. 
The following is a description of the 
exhibits: 


The Anderson Carriage Company, De- 
troit, Mich., is displaying one of its new 


model electric pleasure vehicles. 

The American Metal Hose Company, Wa- 
terbury, Conn., shows a large line of its 
flexible metal hose used for electric con- 
duit, steam, air and suction purposes. Chas. 
Neudoerffer and A. Rubin are in attend- 
ance. 

The American Z Electric Lamp Company 
is displaying a number of its improved high- 
efficiency incandescent lamps. 

The Babcock Electric Carriage Company, 
Buffalo, N. Y., exhibits several 1911 models, 
including a Victoria, a four-passenger coupe 
and a new type roadster. 

S. R. Bailey & Company, Armsbury, Mass., 
shows a Victoria phaeton equipped with the 
Edison battery. George W. Langdon is in 
charge of this booth. 

The Baker Motor Vehicle Company, Cleve- 
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land, O., shows two commercial cars, one of 
one thousand pounds capacity with a panel 
side body and one of two thousand pounds 
capacity equipped with an express wagon 
body. Peter Dumont and O. B. Henderson 
are in attendance. 

The Campbell Electric Company, Lynn, 
Mass., exhibits portable X-Ray and high- 
frequency apparatus, transformers for low- 
voltage incandescent lamps, electric bells, 
etc., also time switches and thermo-flash- 
ers. L. E. Gott is in charge of the booth. 

The Columbia Phonograph Company is ex- 
hibiting the Dictograph, demonstrating the 
possibilities of this instrument. The com- 
pany is represented by A. W. Miller. 

The Conduit Machine Company, ‘New York, 
N. Y., exhibits its new patented machine for 
drawing wires into cables, which it does at 
a great saving of labor. H. R. Burt is in 
charge of the exhibit. 

The Consolidated Telegraph and Electric 
Subway Comfany, New York, shows conduit 
construction as installed by this company in 
New York, including ducts, manholes and ar- 
rangement of cables. A National Brake & 
Electric Company electrically-driven air 
compressor as used for excavation work is 
shown in operation in this booth. 

The Crane Company, Chicago, Ill., shows 
an electrically-operated gate valve, an elec- 
trically-released “Butterfly” valve, an oper- 
ating exhibit of “Cranetilt” steam traps, and 
cast steel valves and fittings. F. C. Sabin, 
W. L. Oswald and J. F. Forsyth are in at- 
tendance. 

The Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., is exhibiting for the 
first time its new line of electric heating ap- 
pliances that it is placing on the market. 
These devices comprise a full line of elec- 
tric flatirons, disc stoves, curling-iron heat- 
ers, shaving mugs, coffee percolators, chafing 
dishes and water heaters. The water heat- 
ers form an interesting feature of the ex- 
hibit. They include bath, lavatory, tank 
and bar heaters and are practically instan- 
taneous in their action, their construction 
eliminating the use of wires. The company 
is represented by George B. Katzenstein, in 
charge of the exhibit. 

The Duntley Manufacturing Company, Chi- 
cago, lll., has on exhibition a full line of 
vacuum cleaners and air washers. J. K. 
Trout and James W. Clark are in attend- 
ance. 

The Economical Electric Lamp Company, 
New York, N. Y., has several demonstrating 
machines showing the operation of the 
“Hylo” lamp. The tungsten Hylo, pull- 
string Hylo, turn-bulb Hylo, pull-string Eco- 
nomical and long-distance Hylos are also on 
exhibition. M. Lobenthal and various other 
representatives of the company are present. 

The Edison Electric Illuminating Company, 
Brooklyn, N. Y., by means of pictures, stere- 
opticon views and moving pictures, shows 
different phases of this company’s activi- 
ties, also domestic applications of electric 
service, power applications, power in elec- 
tric contract work, methods of display light- 
ing for show windows, etc. 

The Edison Manufacturing Company of 
Orange, N. J., has on display in the booth 
of the Helios Manufacturing Company one 
of its moving picture machines. 

The Edison Storage Battery Company, 
Orange, N. J., exhibits on a board all the 
parts of the Edison battery, from the raw 
material to the finished product. A number 
of cells of various types and sizes of this 
battery are also shown. At this booth on 
October 13, 18 and 19, Walter E. Holland, 
who has assisted Mr. Edison during the 
nine years of experimental work on this 
battery, will be present to meet any who 
are sufficiently interested in storage battery 
engineering to go into details. In charge 
of this booth is H. L. Davisson. 

The Electric Motor & Equipment Com- 
pany, Newark, N. J., is showing its “G. M.” 
lamp in various sizes and styles. This lamp 
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is a scientifically designed portable reaq- 
ing lamp and the exhibit embraces a nove! 
plan for its display. S. H. M. Ages js 
in charge, with the following also in at- 
tendance. Messrs. Wolfe, Nesbit, Cooper, 
Cooke, Higbie and Rossiter. 

The Electrical Contractors’ Association of 
New York is showing various classes of 
electrical work as actually installed in a 
building. These include rigid conduit work, 
panel boards, concealed and exposed wiring 
for electric lighting and power, electric bells 
burglar alarms, telephones, etc. 

The Electrical Testing Laboratories shows 
the new lines of testing which have been 
developed by this company during the past 
year. A large portion of the exhibit is given 
up to apparatus for the testing of paper 
Among the instruments shown are a 
Schoppe tensile machine, a Mullen tester fo; 
bursting strength, the Schopper folding ma 
chine. Enlarged views of paper fibres a 
seen under the microscope are shown upo 
a screen by the aid of a projection lantern 
A special feature is the set of thermomet: 
testing comparators, consisting of special! 
designed instruments for calibrating clinica 
thermometers, besides the ordinary chemica 
and commercial thermometers. Coal testin 
and cement testing ingtruments are als 
shown, consisting among other features « 
an Atwater-Mahler platinum-lined calorim: 
ter and a Riehle cement-testing machine. A) 
these instruments are shown in actual ope: 
ation and demonstrations are given fron 
time to time. The company is represented 
by Wilson S. Howell and A. C. Kraft. 

The Electric Storage Battery Compan) 
Philadelphia, Pa., displays in operation 
10,000-ampere magnetically-controlled end 
cell switch, with a momentary capacity of 
40,000 amperes, which can be operated by) 
remote control. This switch is designed fo 
the New York Edison Company and is stated 
to be the largest end-cell switch ever made 
Various materials in connection with storage 
batteries for lighting power and traction 
purposes, besides the “Exide” battery for 
sparking purposes, are also shown. Albert 
Taylor is in charge of the exhibit. 

The Elmer P. Morris Company, New 
York, N. Y., had a number of its lamp posts 
on exhibition in the booths of the Holophane 
Company, the Charles S. Powell & Company 
and the Safety Insulated Wire Company. 

The Empire Vacuum Company, New York, 
N. Y., shows a number of vacuum cleaners 
in operation. 

The Feature Advertising Company, New 
York, exhibits six different types of its 
“Ad-O-Scope.”” Capt. W. Nephew King and 
W. Klaiber are in attendance. 

The Federal Sign System (Electric), Chi- 
eago, Ill., is displaying the Willis straight 
reading meter, an electric kitchen cabinet, 
patented steel signs, tungsten clusters, por- 
celain and enamel steel sockets, bushings, 
outlet boxes, etc. An interesting feature of 
this booth is the line of Spaulding ozonizers 
which are in practical demonstration. These 
comprise an ozonizer which purifies 400,000 
cubic feet of air per hour, a desk type or 
pedestal machine for homes and small 
spaces and a water ozonizer for household 
use which is readily attached to any hy- 
drant. These ozonizers have been devel- 
oped by Russell Spaulding, who is in con- 
stant attendance at the show. J. F. Gil- 
christ, H. I. Markham, C. G. Graves, G. H. 
S. Young, A. R. Dean, W. W. Tower and 
John J. Magee are also in attendance 

The Fox-Multax Electric Company, New 
York, N. Y., exhibits the Fox-Multax Century 
flame lamp, Fox-Multax fifty, thirty-six, 
twenty and ten lamps; also shown are the 
Fox-Multax light deflector, the Watkins 
switch and other specialties. H. C. Fox, 
F. F. Fox, J. J. Batterman and J. F. Fitz- 
gerald are in attendance. 

The General Electric exhibit is located in 
the central part of the building. One of its 
most interesting exhibits is the ‘model 
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itchen,” furnished with a complete equip- 
ment of electrically heated cooking utensils. 
Of especial interest is the new domestic 
range, Which is shown in operation. The 
three disk stoves on the top correspond to 
the burners of a gas range. Some of the 
other heating devices on exhibition are cer- 
eal cookers, coffee percolators, chafing 
lishes, ete. A complete line of motors is 
xhibited, ranging from small ones suita- 
‘le for household service to those suitable 
or factory and mill installation. The lamp 
exhibit is very complete, comprising both 
he arc and incandescent types. An inter- 
esting feature of this exhibit is the new 
vertical carbon lamp. The “G. I.” flame arc 
lamp is also exhibited and represents the 
latest developments in this type of lamp. A 
cabinet contains the different types of 
miniature and low-voltage lamps, while the 
‘rocess of manufacturing carbon, tantalum 
and Mazda lamps is illustrated by the ex- 
hibit in a second cabinet. To show the dif- 
ference between the current consumed by 
i 100-watt carbon lamp and a forty-wattr 
Mazda lamp, both of which give the same 
candlepower, an ammeter has been con- 
nected into the circuit so that the current 
consumption can be read by the visiting pub- 
lic. Ineandescent lamps of all sizes from 
twenty-five watt with Holophane shade to 
the 500-watt lamp with Monolux fixtures are 
displayed in a rack. There is also an ex- 
hibit of 220-volt multiple Mazda lamps. A 
new type of thirty-ampere mercury arc rec- 
tifier for charging electric runabouts and 
small stanhopes, victorias and coupes is on 


exhibition. The booth is in charge of Ly- 
man Clark. 
The General Vehicle Company, Long 


Island City, N. Y., has an interesting exhibit 
of vehicles which it has recently sold. One 
is a 2,000-pound wagon which is operated by 
the United Electric Light and Power Com- 
pany of New York, and will be one of a fleet 
of seven vehicles recently ordered to com- 
plete its equipment of General Vehicle 
electrics. The other exhibit is a three and 
one-half ton chassis which has been sold to 
the Schwarzschild & Sulzberger Company 
of Chicago, which is equipped with an un- 
derslung battery, which can be readily re- 
moved and a newly-charged battery installed 
in the vehicle, thus enabling the owners to 
obtain double the radius of the rated ca- 
pacity of the vehicle. This machine is 
jacked up in order that the operation of 
the chassis can be easily demonstrated. In 
addition to the above described vehicles the 
General Vehicle Company has on exhibition 
one of its new commercial arc rectifiers for 
use in charging its vehicles. The com- 
pany is represented by C. W. Squires, A. P. 
Bourquardez, W. L. Brown and Louis Rup- 
recht. 

The Gould Storage Battery Company, New 
York, N. Y., is exhibiting sparking batteries 
and batteries for pleasure and commercial 
vehicles. Also shown are street-car storage 
batteries such as are operating in New York 
City on the Third Avenue car line, replacing 
horse-cars and doing ninety-five to 105 miles 
on a charge. In attendance are Wm. J. 
Dowd, Geo. Hayes and H. Seickerman. 

youlds Manufacturing Company, Seneca 
Falls, N. Y., has on exhibition a number of 
electrically driven pumps, two of which are 
in operation. W. E. Dickey, N. H. Hoppe, 
A. F. Harty and W. H. Valentine are in at- 
tendance. 

Gudeman & Company, New York, have an 
attractive exhibit showing the electrical dec- 
orations of this Company. 

The C. J. Halle Sales Company, New York, 
N. Y., Shows the “Nuway” electric cleaner in 
operation. C. J. Halle is in charge of this 
display. 

The Helios Manufacturing Company, Phila- 
delphia, Pa., displays the Helios flaming arc 
lamps, the standard line of regular arc lamps, 
Helios storage batteries and other auxiliary 
apparatus. In addition is shown the Helios 
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Economical lighting system for use with 
moving picture machines. A. F. Thatcher, 
T. F. Bludworth, Jr., and R. E. Gross are in 
attendance. 

The Holophane Company, Newark, O., 
shows, handsomely displayed on a dark pan- 
el, fixtures with the new residence line of 
reflectors. In this exhibit is also a large 
frame on which the new high-efficiency 
standard line is shown, together with some 
of the popular present types. J. W. Foster, 
R. B. Grotz, A. Miller, A. J. Marshall, E. L. 
Bradbury, G. Feher, H. S. Whiting and Mr. 
Timper are in attendance. 

The Hughes Electric Heating Company, 
Chicago, Ill, is showing five different types 
of electric cook stoves, ranging in size from 
the one burner style to the large family 
range. Several of these stoves are shown 
in operation and the exhibit is attracting a 
great deal of attention. In attendance are 
George A. Hughes and George Drake Smith. 

The Hurley Machine Company, Chicago, 
Ill., exhibits a number of laundry machines 
in practical operation. W. H. Murfey, N. C. 
Hurley, W. H. Haberle and A. Kee are in 
attendance. 

The International Correspondence Schools 
of Scranton, Pa., features a number of tech- 
nical handbooks together with a large elec- 
trical library. J. Haddon Martin is in charge 
of the exhibit. 

The Joseph Dixon Crucible Company, Jer- 
sey City, N. J., exhibits graphite brushes for 
motors and generators, graphite paints and 
graphite specialties of various kinds, in- 
cluding lubricants, resistance rods, axle 
grease, pipe-joint compound, commutator 
comopunds, ete. C. A. Williamson and M. 
A. Koerber are in attendance. 

Kinetic Engineering Company, Philadel- 
phia, Pa., is displaying motor-driven organ 
blowers, one of the prominent applications 
being the patent Kinetic organ blower. J. 
G. Bierck, S. H. Ebert and E. A. Johnson are 
present at this booth. 

The Lansden Company, of Newark, N. J., 
shows a standard one ton electric truck. 
An electric ambulance is also on exhibition 
and in addition a standard industrial truck for 
use in warehouses, steamship piers, railroad 
terminals, etc. F. A. Whitten is in charge 
of the booth. 

The Macbeth-Evans Glass Company of 
Pittsburg, Pa., has an attractive display 
showing the large variety of this company’s 
product and demonstrating its effectiveness 
when in actual use on fixtures or appliances. 
In attendance are Lorin W. Young, Geo. N. 
Lukens, F. M. Egan and Geo. M. Okie. 

Manhattan Electrical Supply Company, of 
New York, N. Y., shows a general line of 
electrical goods of its own manufacture, in- 
cluding medical batteries, Manhattan vibra- 
tors and the “Mesco” heating line, consist- 
ing of household irons, stoves, coffee and 
water heaters, soldering irons, toasters, etc. 
Also wireless telegraphic apparatus, in op- 
eration is shown. A. B. Cole, P. R. Frost 
and Nate Walker are in attendance. 

The Moore Light Company of Newark, N. 
J., exhibits the Moore tube light in two 
colors, and the white or daylight color, which 
is particularly adapted for color matching. 
The lobby of Madison Square Garden is per- 
manently lighted by the Moore tube light. 
In attendance are D. McFarlan Moore, and 
Messrs. Dixon, Riblet and Warner. 

The Metropolitan Engineering Company 
of Brooklyn, has a complete display of elec- 
tric signs of every description together with 
electrical protective devices. An interesting 
feature of the exhibit is the different types 
of interior lighted signs, the advantage of 
these signs being the economy of mainte- 
nance. Represented by R. M. Mann. 

The National Electric Lamp Association 
occupies two large booths immediately to 
the right of the main entrance to the arena. 
The unusually elaborate display of incan- 
descent lamps shown promises to be the 
most interesting exhibit of its kind ever 
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shown. A complete line of Mazda 110 and 
220-volt lamps from the twenty-five-watt to 
the 500-watt size together with the Mazda 
street-series, sign, miniature and low-voltage 
lamps are shown. The tantalum line is 
shown complete including the regular 110 
and 220-volt lamps and street-railway types. 
Many of these lamps are shown burning on 
two attractive racks while the remainder 
are seen in tastily decorated display cases. 
A very attractive feature is presented in the 
“Holophane Tree,” a _ special fixture for 
showing Mazda lamps with the different 
sizes of the new Holophane stilleto reflectors. 
This unit is connected to a flasher and each 
size of unit flashed separately. An automo- 
bile electric lighting outfit is shown with 
headlights, sidelights, taillights, limousines 
and meter lights. The booth is in charge 
of A. J. Hitzker and H. J. Raymond of the 
Engineering Department and a large number 
of representatives of the Association are in 
attendance. 

The New York Electrical School of New 
York City, is attracting attention to its 
booth where a Korn photo telegraphic ma- 
chine, together with samples of work done 
by the students are featured. The _ prac- 
tical nature of this school’s electrical course 
is illustrated by photographs of work done 
by students and specimens of _ students’ 
drafting. In attendance are George J. Cox, 
John L. O’Connor and C. V. O’Brien. 

The Opalux Company, of New York, N. Y., 
exhibits a new line of narrow, medium ane 
wide-angle reflectors designed for use with 
tungsten lamps from twenty-five to 250 watts 
which are on exhibition for the first time. 
H. Munn Slauson and L. R. Hopton are in 
attendance. 

The Otis Elevator Company, New York, 
N. Y., has an interesting exhibit showing in 
operation a complete installation of an Otis 
“one to one” traction elevator, with operat- 
ing accessories, similar to those being in- 
stalled in many of the new high buildings. 
M. S. Baldwin, Geo. Malcolm, C. Breitweiser, 
H. A. Clark, W. W. Lighthipe and Mr. Den- 
ton are in attendance. 

The Peerless Suction Cleaner Company is 
exhibiting a complete assortment of elec- 
trically and manually operated vacuum 
cleaners. There is also shown a line of 
separate parts. 

The Pelouze Electric Heater Company, 
Chicago, exhibits a large line of its electric 
irons, a new electric stove built in two sizes 
and a complete line of heating devices to 
be used in connection with the stove. Wm. 
Nelson Pelouze, E. L. Crans and A. A. Guar- 
dia are in attendance. 

The Philadelphia Storage Battery Com- 

pany, Philadelphia, Pa., shows a compre- 
hensive line of its various cells used for 
electric vehicle, ignition and lighting pur- 
poses. Walter L. Thompson is in charge of 
the booth. 
* Chas. S. Powell & Company, of New York, 
N. Y., exhibits the Astral high candlepower 
tungsten lamp in sizes ranging from 300 to 
1,500 candlepower, Star flaming arc lamps 
and the Rino lubricating products are also 
shown. Chas, S. Powell is in charge of this 
exhibit. 

The Public Service Electric Corporation of 
N. J., shows a complete exhibit of electrical 
applications for lighting, heating and power. 
Especial attention is paid to the use of elec- 
tricity in the home together with practical 


demonstrations. F. D. Pembleton is in 
charge of this booth. 
The Reimer Manufacturing Company, 


New York, N. Y., has a complete line of its 
electric flat irons on display together with 
a special heater for a pleating machine. An 
electric coffee urn is also shown. In attend- 
ance are A. E. Reimers and M. C. Darcy. 
The Richmond Sales Company in connec- 
tion with the McCrum-Howell Company oc- 
cupied a double booth and showed in actual 
operation a number of portable and station- 





cleaners. In attendance are M 
L. Elliott and C. Scherff 

The Rider-Ericsson Engine Company of 
New York, N. Y., exhibits electrically-driven 
pumps for domestic water supply The elec- 
tric tank system manufactured by this Com- 
pany is shown in operation W. S. Sayer, 
F. R. Chinnock and H. L. Shartle are in 
attendance 

The Rosenfeld 
New York, N. Y., has on exhibition 
plete line of electric vacuum cleaners. The 
Company was represented by Mr. Tracey. 

The Safety Insulated Wire Company, 
New York, N. Y., exhibits samples of va- 
rious kinds of cables mounted on boards. In 
addition the construction department of this 
underground construction, 
including manholes, main-conduit runs and 
laterals connected to an ornametal cluster 
and fire alarm post. O. R. Grant and 
Edwin D. Tillson represent the company. 

rhe Shelton Electric Company, New York, 
N. Y., exhibits and demonstrates its Shel- 
ton vibrator and hair dryers 

The Santo Sales Company, of 


ary vacuum 


Manufacturing Company, 


a com- 


Company shows 


post 


New York, 


is exhibiting a full line of Keller-Santo elec- 
tric vacuum cleaners A novel feature is a 
spiral glass tube graphically demonstrating 
the amount of dust and dirt gathered by the 
machine while in operation R. R. King is 
in charge of the booth assisted by Messrs. 
Kelsey, Nester and Colvin 

Sibley & Pittman of New York, N. Y 
show a line of table lamps and art glassware 


of attractive appearance 
The Simes Company of New York, N. Y., 


is displaying a line of its fixtures and light- 


ing specialties 

The Spencer Turbine Cleaner Company 
of New York, N. Y., is displaying a three- 
horsepower one-sweeper and also a one- 


horsepower one-sweeper vacuum cleaner in 
operation E. W. Muzzy, G. H. Noble, S 
W. Bowerman and F. C. Monks are in at- 
tendance 

Studebaker Brothers Company, New York, 
N. ¥ four vehicles, two for com- 
mercial and two for pleasure use. 
The commercial vehicles are Models 25 and 
27 and a Model 17 D ladies Victoria and 17 
K Coupe are shown R. R. Clayton is in 
charge of the exhibit 


exhibits 
purposes 


Sunray Electric Lamp Manufacturing Com- 
pany, New York, N. Y., is showing a num- 
ber of “Sunray” high-efficiency arc lamps of 


various artistic designs. 
its debut just one 


110 and 220 volts in 


The “Sunray” lamp made 

year ago at the annual electrical show and 
during this short period of time has gained 
favor even beyond the expectations of the 
manufacturers The exhibit is ingeniously 
arranged with a central switchboard fitted 
with instruments for measuring the current 
consumption of each lamp shown and is in 


designer of the lamp, 
assisted by a 


charge of Max Maye! 
and manager of the Company) 
number of assistants 

Unique Art Glass 
Brooklyn, has an 


Metal 
display of 


Company, 
art 


and 
artistic 


glass, including piano and desk lamps, din- 
ing room and other fixtures. It may be ad- 
ded that the framework of the three large 
crystal chandeliers in the center of the 
building were manufactured by this Com- 
pany George W. Bayley is in charge of 
the booth 

The United Electric Light & Power Com- 
pany is making an elaborate display of up- 


lighting consisting of five 
modern showing the modern method 
of illuminating the merchant's window for 
advertising his goods. A salesroom for trans- 


window 


stores 


to-date 


acting business and a large reception room 
are also features of the exhibit. 
The United States Light & Heating Com- 


pany, of New York, N. Y., shows a line of 


‘National” storage batteries for all purposes, 
A feature of the exhibit is a display of the 
National automobile lighting battery togeth- 
lamps 


er with for automobile lighting. H. 
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G. Davis, W. P. Hawley and A. C. McIntosh 
are in attendance. 
The Watson-Stillman Company, New York, 


N. Y., is making an exhibit of its motor- 
driven “Twinvolute” turbine pumps in va- 
rious sizes for house supply purposes. This 


company’s system of automatically control- 


ling the water level in a tank is shown in 
connection with one of the pumps. H. A. 
Prindle with a number of other attendants, 


is in charge of the booth. 

The Westinghouse Electric & Manufactur- 
ing Company has on exhibition the most rep- 
resentative line of the different pieces of ap- 
paratus which it has shown for some time. 
In the way of motors, the Company shows 
its type “S” and “SA” motors, together with 
controlling apparatus for constant and vari- 
able speed work. Also direct-current mo- 
tors for direct-current work, such as hoists, 
cranes, etc. Among the alternating-current 
motors is shown one of its type “MS” mo- 
tors especially designed for heavy duty. In 
the way of small motors for use in stores 
and in the home, the Company has on ex- 
nibition different sizes of its type “DA” and 


type “DZ” motors, together with represen- 
tative sizes of its complete line of buffing 
motors for both alternating and direct cur- 
rent. One interesting feature of the ex- 
hibit is the counter given over to heating 
and cooking apparatus. On this counter is 
shown a complete line of electric cooking 


apparatus such as disc stoves, toaster stoves, 
ete., electric radiators, air heaters and tail- 
ors’ irons. As a part of the tailor-iron ex- 
hibit, the Company shows one of its new 
automatic tailor’s irons, complete with stand. 
As a meter exhibit the Company showed a 
graphic recording voltmeter connected to a 
circuit showing the fluctuations in voltage 
as supplied to the booth. Among the porta- 
instruments shown are voltmeters, am- 
meters and wattmeters complete, with the 
necessary portable shunts and series trans- 
formers. The line of switchboard instru- 
ments is represented by several different 
types of volt and ammeters. The Company 
also shows in the way of controlling appara- 
tus oil switches, oil circuit-breakers, all of 
which are set up so as to be easily operated 
and to show the principal parts of the oper- 
ating mechanism. The Westinghouse Lamp 
Company has burning one of each size of 
its new wire-type tungsten lamps for 110 
volts, ranging in size from fifteen watts to 
500 watts. As an operating exhibit for 220 
volt tungsten lamps, the Company shows the 
complete line ranging in size from forty 
watis to 500 watts. The exhibit of lamps 


ble 


also includes sign lamps of both carbon 
and tungsten filaments and a complete as- 


sortment of metalized filament lamps of all 
standard sizes and for all standard voltages. 
{mong those in attendance are W. S. Rugg, 
W. Nesbit, Charles Owens, C. E. Ripenski, 
S. Adams, W. Conwell, G. F. Marriott, Phil 


Clegg, J. Kelly, W. C. Ward, Paul Gerhart, 
H W. Flashman, and W. Barnes, Jr. 
Roger Williams (The Simplex Electric 


Heater Company), displays a complete line 
of electrical heating apparatus, including 
toasters, chafing dishes, coffee percolators, 
heating pads, soldering irons, radiators and 
electric range, etc. Novelties shown are a 
new signal switch which displaces the au- 
tomatic handle of an electric iron, and which 
are required by the Underwriters for New 
York City use, and a flush type curling-iron 
heater fitting flush with the wall of a room. 
These latter were designed for the new 
Ritz-Carleton Hotel in New York City. Roger 
Williams, Clyde A. Flint, John Ehler, C. O. 
Haggist and Mrs. S. MacGregor are in at- 
tendance. 

L. A. Williamson Company, of Boston, is 
showing in an attractive booth, the William- 
son electric “Flexilyte,” and demonstrating 
its adaptability and many convenieces where 
a portable light is desired. L. A. William- 
son, Frank E. Knight and L. E. Noxon are 
in attendance. 
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Annual Reports of Chicago Traction 
Engineers. 
The annual 


Board of Supervising Engineers, ('}); 


second report of the 
eago Traction, for the year ended Jay 
uary 31, 1909, has just been published 
It con 
mass Of valuable inf 


in the form of a 522-page book. 


) 


tains a great 
mation on the building and operation 
of the large modern electrie traction 
system of Chicago that it has taken a 
long time to compile, which accounts 
for the delay in issuing the report. 

A considerable section of the report 
the Calumet & South Ch 
cago Railway Company, which came 


relates to 


under the jurisdiction of the Supervis 
ing Engineers during the year 10s 
Board No. 2 
A summary of the work au 


and for which Was 01 
ganized. 
thorized and supervised, together wit! 
full 


lating thereto, takes up a large part 


statistical and financial data re 


of the book. Chapters near the begin 


ning are devoted to 
which 


in Chicago, ventilation of street 


pay-as-vou-enter 


cars, soon will be exclusively 
used 
cars, chemical treatment of ties, through 
routes and publicity of accounts. 

In the report of the chief engineer 
of the Board the engineering features 
of the 


more detail according to the various 


rehabilitation are taken up in 
divisions of the engineering corps that 
handled it. 
special prominence are track and ma 
track 


feeder calculations, car houses, substa 


Among the features given 


terial studies, special work, 


tions, double-track cars, tunnels and 
accounts. 

There has also ‘just been issued an 
advance section of 136 pages in pamph- 
the third 
of the Board for the fiseal year ended 
January 31, 1910. It 


nancial and statistical data summariz- 


let form of annual report 


eontains the fi- 


ing the work of the Board and the re- 
sults of the operation of the traction 
At the end of the fiscal year the 
the City 


Company properties was $38,507,294; 


lines. 
value of Chicago Railway 
Chieago Railways Company, $51,851,- 
309; Calumet & South Chicago Rail- 
$6,931,279: Southern 
Railway Company, $1,240,096. 


way Company, 
Street 
The combined value of the properties of 
the four companies under the jurisdic- 
tion of the Board is thus $98,529,978. 
The 
also operates the lines of the Calumet 
& South the 
Svuthern Street Railway companies. 


Chicago City Railway Company 


Chicago Railway and 
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Quarry Street Station Completed. 

The sixth 14,000-kilowatt turbo-gen- 
rator was recently completed and put 
in service at the Quarry Street station 
of the Commonwealth Edison Company 
The first 
4 000-volt, twenty-five-cycle machines, 


in Chieago, four units are 
the last two are 12,000-volt, sixty-eycle 
nachines. Each unit has a three-phase 
venerator of 14,000-kilowatt maximum 
-ontinuous rating. Less than two years 
elapsed between the time of putting the 
first and last units in service, which 
vives a good idea of the rapid growth 
of the Company’s load. The station is 
now completed to its contemplated ca- 
pacity of 84,000 kilowatts. 
pany’s Fisk Street station, on the other 
9,000-volt, 


twenty-five-evele turbo-generators, each 


The Com- 


side of the river, has ten 
having a capacity of 12,000 kilowatts. 
In these two adjoining stations there is 
now concentrated generating equipment 
having a total capacity of 204,000 kilo- 
watts, or over 270,000 horsepower. 
++ 
New Motive Power for Battleship. 

Bright, of Hud- 
dersfield, says that according to press 
the British Admiralty 
under consideration the building of a 


Consul Frederick I. 


reports has 
marine-motor battleship, to be fitted 
with internal-combustion engines, and 
vas producers earried on board. It is 
claimed that if the experiment proves 
successful economy in weight and space 
will be effected as compared with ex- 
isting war ships. Boilers and stokers 
will not be necessary, and the absence 
of funnels will give greater space for 
offensive armaments. 
a 
Electric Waves in Paraffin. 

At the meeting of the Paris Academy 
of Sciences on September 12, Paul Flo 
quet presented a paper giving measure- 
ments of the relative velocities of Hertz- 
The 
velocity was found to be the same with- 
Paraffin 


from ozokerite has al- 


ian Waves in air and in paraffin. 


in one per cent. which has 
been extracted 
ready been shown to be free from ab- 
sorption, and consequently this mate- 
rial was used. 
—— ><? 
Tungsten Lighting in Chicago. 

Since the introduction of the tung- 
sten lamp in Chicago, the construction 
department of the Commonwealth Edi- 
son Company, the local central-station 
company, has erected 1,075 four-light 


street posts along the thoroughfares in 


various business districts. 
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WINDING COEFFICIENTS FOR 


SINGLE-PHASE MOTORS.—I. 


BY Hl. WEICHSEL. 

The single-phase commutator motor 
is becoming of more and more impor- 
tance all the time. The necessity of 
predetermining in the shortest possible 
time the performance and general be- 
motor is known to 


havior of a new 


every designer. The working charac- 
teristics of such a motor depend to a 
very large extent on the distribution 
of the stator and rotor windings. In 
polyphase motors the distribution of 
the winding is more or less fixed, and 
all formulas in practical use for the 
design of this class of motors include 
the values of these coefficients. In sin- 
gle-phase motors, however, it is pos- 
sible to obtain practically any distribu- 
tion of windings, and the designer has 
from to 


therefore to determine 


case 


| ay | 
CD 





Fig. 1 
Fig. 2 





case the values of the winding coeffi- 
cients, unless they have been previous- 
ly ealeulated and put in a convenient 
form for use. The object of this paper 
is to show the methods for caleulating 
different 
winding distributions, and to plot the 


the winding coefficients for 
values obtained so that the designer 
can make use of them without spend- 
ing much time. 

that 


phase commutator motor there are gen- 


It is well known in a single- 
erated electromotive forces of rotation 
We must there- 


fore derive the necessary winding ¢co- 


and transformation. 


efficients for the magnetic field, excit- 


ing current and these electromotive 
forees. In determining the number 
of magnetic lines produced by a 


field winding we assume that the re- 
luetanee is constant and that the cur- 
rent flowing through the winding is of 
sine shape. In Fig. 1 is represented 
diagrammatically the stator winding of 
a singe-phase motor. In Fig. 2 is rep- 
resented a winding that is magnetical- 
ly identical, but has only half the num- 
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ber of coil heads. In order to make the 
formulas and coefficients as simple as’ 
the 


as meaning the 


possible we will use expression 
‘‘percentage winding’’ 
relation of 2c and 7 expressed in per 
cent; where 2c equals width of one 
phase belt and 7 equals pole pitch, both 
measured on the circumference of sta- 
tor bore. Our final expression will con- 
tain ‘‘eonductors per phase belt’’ and 
not ‘‘turns per pole,’’ as experience has 
shown that it is much less confusing to 


all 


‘‘turns’’ to equivalent ones using con- 


reduce expressions containing 


ductors. In the process of deriving the 
formulas, however, we will make use of 
the 
happens to be the more convenient for 


turns or conductors, whichever 
the case under consideration. 

If the winding is a concentrated one 
we can find the induction produced by 
/ amperes flowing through s turns ae 
cording to 
B 4ris 

10a 

If the current 7 changes with the time 
according to a sine law, the induction, 
B, also will vary according to a sine 
law. The time maximum which the in- 
duction B ean reach is therefore given 
by 
4n\2is 
10a 
is the effective 


B 


where 7 the 


The total flux generated by 


value of 
current. 
one pole is 
yy. 4nn2isbT 
’ 10a 
where b=width of pole, 
T= pole pitch, 


a=single air gap, 


all expressed in centimeters. But 
a 

) 

R Tb 
is the reluctance of one pole and 

V A4n\2is 1.78 is 

; 10 R R 
If there are Z conductors per pole, con 
centrated in one point, 

; Z 

A) 2 

N dE 1) 


R 
So far it has been assumed that the 
single 


Winding is concentrated in a 


point as shown in Fig. 3. But in near 
ly all practical cases the winding is 
distributed over the face of the pole to 
a smaller or larger extent as shown in 


Mig. 4. The maximum induction is evi 


dently independent of the relation 
ryy e e > 
2-/T as long as the air gap, number of 


turns and amperes are kept constant. 


The total number of lines produced 
must be proportional to the area of the 
The 


ampere 


trapezoid 1-2-3-4 


which the 


number of lines 


turns would 


Sa iti 


produce with cones ntrated winding 
proportional to the 
1-5-6-4. The total 


lines produced by the winding as shown 


uust evidently be 


irea of the rectangle 


in Fig. 4 are therefor 


0.89 i Z area 1-2-3-4 
R area 1-5-6-4 
rhe area of 1-5-6-4 is proportional to 
V'B. and the area of 1-2-3-4 is propor 
tional to (7 B 
rherefore 
0.89 1Z(T—« 
RT 
ol 
\ 9 
where 
0.89 T— 
A ij 
The coefficient A is, therefore, a fune 


) 


tion of 2c/7T,. which we have ealled the 


winding. Fig 9 represents 


pe reentage 
this function graphically 
two windings, let us say 


If we have 


one on the stator and one on the rotor, 


T 2 3 
2 dc B 
¥ y ' x . 6. 4 
¥ = 
_ T 
i Fig. 6 
Fig. 5 
m 23 S S 
; me 3 
SB a= 
b- b 
1 +4 | SS ee 
C-+d+ + c 4 T 
Fig. 7 Fig. 8 


it is possible to caleulate the total num 
ber of lines by making use of the co- 
efficients given by the curve K of Fig. 9. 
If the two windings are concentric, and 
the total 


number of lines must evidently be equal 


the currents are in phase, 
to the algebraic sum of the individual 
fields. We may write therefore 

K,i, Z De be ae o 
\ : 4 2 ‘ [2 ) 

k R 

The plus sign is to be used in the ease 
that the two windings magnetize in the 
same direction, and the minus sign if 
is a function of 


they counteract K, 


2¢,/T and K, is a funetion of 2c ,/T, ae- 
cording to Fig. 9. The field shapes are 
shown diagrammatically in Fig. 5. If 
the currents in coils I and II are out of 
the addition of the fields has to 
be dohe geometrically. It 


note that 


phase, 


is worth- 
in such a case the 


while to 
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shape of the resultant field will change 
every instant. 

The formulas and curves given above 
refer only to the magnetic lines of the 
field. Nothing has yet been said about 
the electromotive force generated in the 
field This 
follows: Fig. 6 represents a partially 
wound stator, and the trapezoid 1-2-3-4 
gives the magnetic field distribution. If 
V magnetic lines are totally interlinked 


coils. ean be ealeulated as 


with s turns, the effective electromotive 


foree produced will be 


/ ve 10") A 
£44X<X10°-V Ns 


where V the N 
lines are only partially interlinked with 


is the frequency. If 


the conductors we must write 


BE 444X 10°F Ns 
where / is a coefficient depending upon 
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width c; therefore in the phase belt 
clement dx there are s/c dz turns: and 
the voltage generated in these turns js 

dE 444X10° V 


s . 
- gem (e°—x* 
€ c 


Integrating between the limits ¢ and 


zero, we get 
E 4.44X10° Vs BE. 
Since cB = N, we have 
Es 4.44 10° Vs} No 
E, 4.44X10°° Vs N, 
E ~ E, +E: 
4.44X10°5 Vs (N, +#N2 
N (T—c) B 
, T—2 
N, (T—2) B= N= 
T—« 
, , c 
Ne= cB=N 7 
: ~ as ~3 T—4¢ 
N, TF Nz NA 3(T—c) 


gener 


The coefficient for the voltage 























the distribution of the winding. Let us ated in this kind of field then is 
1,00}——+ 
90} eS 
T > — | Se 
},80} a +t 
| a 
70 —s K 
| ee | br} 
| «60/2 aa = 
lz Is ‘ion. a 
§.50|= rd 
e is Fs 
S418 z 
} 40)" 
ee : 
S 
30/5 3} 
° o| 
.20\2 F| | 
° > 
ig 3 
40 é| 
Be Ge ee oe ee ee ee o| 
0 10 20 30 40 60 70 80 90 100 
PERCENTAGE WINDING = 20 x 100 
FIG. 9.—SPREADING COEFFICIENT AND FIELD COEFFICIENT. 
decompose the field N of Fig. 6 into 3 T—4c (4) 


two separate fields V, and N,, where N, 
is represented by the area 2-5-6-3 and 
N. by the areas 1-2-5 and 3-4-6. The 
, are interlinked with all the 
turns, hence the electromotive force due 
to this part of the field is 

E, = 444 10° VN, s 
The are interlinked only 
partly with the turns, and we make use 
of the following method to determine 
the resultant electromotive force. The 
induction of the field at any point z 
is given by 

B, = x 


and the lines interlinked with the ele- 


lines of A 


lines of N, 


ment de are therefore 

afe Bz se e 
24 : dx - (¢* — ) 
« ad c 


There are s turns in the phase belt of 


3(T—c) 
By means of this equation, then, we can 
determine the value of the coefficient / 
for any winding distribution. For in- 
stance, if the pole is completely wound 

i 

, 2 

This substituted in equation (4) gives 
the coefficient f — 0.666. The different 
values of this coefficient have been cal- 
culated and plotted in Fig. 9. 

The above derivation is based on the 
assumption that the field is of the same 
shape as the winding, or the same as 
would be produced if a current were 
passed through the winding c. It fre- 
quently happens, however, that a field 
of a certain shape acts upon a winding 
which would itself produce a different 
field if traversed by a current. This 
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The 
trapezoid 1-2-3-4 is, in each case, the 
‘eld whieh acts on the winding c. The 
coefficient for the 
ase shown in Fig. 7, is derived as fol- 


has been shown in Figs. 7 and 8. 


lectromotive-force 


ows. From previous considerations it 
vill be clear that the field N = 1-2-3-4 


the curve of Fig. 9. The electromo- 
tive force due to the field NV, is propor- 
tional to 

Nese 5 2 
is the coefficient f of Fig. 9 for 
a percentage winding equal to b/g x 


where f/f, 




















an be decomposed into two fields, 100. The above expression is seen to 
re P ; .— 88% The ce ; 
\ 1-5-6-4 and N, = 2-5-6-3. The pe true when it is considered that the 
oltages generated by these fields will be lines of field N, are partially inter- 
E,.—Nifi K linked with the phase belt element b, 
| a Oe and totally interlinked with the phase 
ind the total voltage will be belt element m. The resulant electro- 
; : ; motive force is proportional to 
E E,+E2=WNf/f.zk fs 
; 7" ae . 
N fz = Ni fi tNe Nfz= Ni f —> Ne f2—— > Ne 
co NM AtNs e+ 2ed 2b (b*4+2bd) 
N Se / m? +ame c(m,+2mg) 
N (m® + 2m g) tan « (c—b) (b2 + 26d) 
N, (ce? + 2cd) tan « c (m* + 2mg) 
, 2 ¢ p2 *4+2bd (b om 
. (p* = 2 > a) m +2cd - b d 4 \ ( 
NV. b bg) tan « a ) cle 1)+4 1} 7) 
d f, (ce +2cd) B’+2bg ” ; ; ; 
fic m? +2mg m?+2mg ‘°) This equation can be reduced to a form 
f..| ae oa 
1.00}= 
-90 
P VALUES 
+80 oF zg 
+—.70 2 
° a 
|\—.60}= ~4 
ls : 
z 8 
|--60} 3 7 
| e 10 
ore : 
- og 
:30}= wi 
2 ae 
o- 
| -20/9 ro 
}-+10 oe 
| > 
| | J i me 
= 10 20 a0 40 50 60 70 80 90 100 
} PERCENTAGE WINDING 








FIG. 10.—SPREADING COEFFICIENT 


by substituting 


m (c+d—g) 
and 
b (d-—g) 


we can reduce equation (5) to a more 
convenient form for calculation 
1— @ d? — g? 6) 


Sex Si 1—g? a 1 _ fa i 








The coefficient f, is given graphically in 
Fig. 9, and f/f, is given in Fig. 10. It 
must be observed, however, that equa- 
tion (5) is indeterminate when m is less 
For this case we may derive the 
value of f, as follows. Referring to 
Fig. 8 it will be seen that the true field 
N = 1-2-3-4 may be considered as the dif- 
ference of the fields NV, = 1-5-6-4 and 
N, = 2-5-6-3. The electromotive force 
due to the field V, is proportional to 
N, f, where f is the coefficient given by 


than c. 


FOR 





FIELD OF TRAPEZOIDAL SHAPE. 


more convenient for calculation by sub- 


stituting 
m ctd-—g 
b g—d ° 
as was done for equation (5). The 
final form of the equation is 
. .l—d g*—d*{b, . lre 
r - ; = +3 + (8) 
Je = J ig, 8 le ‘F 


This equation is indeterminate when m 
is greater than c. The values of the 
coefficient f, as determined from the 
two equations (6) and (8) form smooth 
10. For the 
special case where m=c it will be 
found that the two equations (6) and 
(8) become equal. Also notice that 
the coefficients on curve f of Fig. 9 are 
given in Fig. 10 for the cases where 


curves, as shown in Fig. 


m= ec. 
If the field is of triangular shape as 
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shown in Fig. 11, we ean ealeulate the 
values of the coefficient by means of 
equation (6), substituting g = 0. 

Another extreme case is where the 
field is of rectangular shape, as shown 
in Fig. 12. We might derive the co- 
efficient for this case from equation (8) 
by substituting g = 1, but as this would 
lead us to complications, we prefer to 
derive the value by an independent 
method. Let us resolve the field NV 
1-2-3-4 into the two fields N, - 
(1-2-5-7) + (8-6-3-4) and N, = 5-6-8-7. 

Field NV, is interlinked with all turns, 
and the voltage produced by this field 
is proportional to E,—=2Bd. The field 
N, is only partially interlinked with, all 
the conductors, so the voltage gener- 
ated by these lines is proportional to 
E 2Bcf,. The total voltage is 


E E,+£.=B (2d+-2cf, ) 
2 ( ctd) fe 
‘ d+cf, 
Se d+« 


The coefficient /, ean be derived as fol- 























lows: 
2 5 6 3 
B 
Sy 
ke c ~d- x—-« 
¥. c-+d> T 
Fig. 11 Fig. 12 
dx | 
x 
cds 
T Fig. 14 
Fig. 13 


‘ ' 9 (a. 
E,= 2 Bef, 2) = (c—x ) B 
oO 
Si j dx J = dx 
c c 
— 2 
5. 1 
Si 2 
f, d+; 2d+c (9) 
5 dtc T 
The values of this coefficient will be 


found in Fig. 10. 

Another one of the special cases is 
that where the field is of sine-shape 
From 
what has been said before it is easily 


distribution, as shown in Fig. 13. 


seen that the electromotive force gen- 
erated is given by 


E f EN 


c 


Ss Nz 


fle 
Ne= 2 yy 


i 


B sin x dx=2B (cos X ,—cas 
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For the case where X, is zero we get 


N. 2B 
“2B ' 2B 
kL j - © Xidx sim 
2By 
where 
f. = c ( 10) 
c 


has been caleulated ae- 
and plotted 


This coefficient 


cording to equation (10 


in Fig. 15, 


Nothing has, as vet, been said about 


the ratio of voltage transformation 


windings such as are 


14, but it will be a very 


simple matter, now, 


between two 
shown in Fig. 
to determine this 
relation. The primary voltage is given 


by the equation 


E, Baits ¥ a0" 
and the secondary voltage is 

E. f.Z,N,V10° 
f. is the spreading coefficient for sec 
ondary winding and primary field 
shape, as given in Fig. 10, and f, is 


coefficient for primary winding and its 

own field shape 
Z.f 

Es E\Z 7, h f 

the 


See Fig. 9. 
Z 
Z 
coefficient hh 


11) 
have been 


Values of 


to this 


16 


form 


‘aleulated according equation 


be of 


It 


curves that it makes 


and plotted in Fig so as to 
for use. will 


more convenient 


be 
a difference, 


seen from these 


n certain whether 


CASES, 


we consider the **A’’ winding as the 
primary, or the *‘B’’ winding. An ex 
ample will illustrate this more foreibly. 
Assume that the ‘‘A’’ winding is en- 


tirely distributed (100 per cent wound), 


and has fifty eonduetors per pole per 


phase. Further, assume that the **B”’ 
winding is concentrated (0 per cent 


and has sixty conductors per 
at 


the primary and 100 volts is impressed 


wound 
pole per phase. is considered 
across its terminals, the secondary volt- 


age 18 


00 1: 1804 
, On » SU} 
E, a0 


Now, if we reverse the connections, as- 


sume ‘‘B’’ as the primary and impress 
180 volts across its terminals we get 


D0 


i 1807 0.5 res) 
This shows that the ratio of transfor- 
mation of winding ‘‘A’’ to ‘*B”’ is dif- 
ferent from the ratio of ‘‘B’’ to ‘‘A.”’ 


This is not self-evident, but the physi- 


eal meaning of it will be clear if we 


remember that a voltage impressed on 


the ‘‘A’’ 


lines with triangular field shape. 


winding produces a field of N 
These 


N lines produce a voltage F in the ‘‘B”’ 


winding. Now, if we impress on the 
‘*B”’ winding the voltage E we produce 
again a field with NV lines, but of ree- 


tangular shape. These N lines of ree- 


tangular shape evidently cannot pro- 
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How One Gas Company Profited. 

In a recent number of the Municipal 
Journal and Engineer appeared an in- 
teresting note showing how an Okla- 
homa gas company increased 


its in- 





duce the same voltage in the ‘‘A’’ come account. The Oklahoma City Gas 
ceaptitinmneiesis cama = 
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PERCENTAGE WINDING 


FIG. 15 


winding as \ lines with triangular field 
This phenomenon is the basis 


that a 


shape. 
for the 
primary and secondary have different 


fact transformer whose 


distributions has an apparent leakage. 


SPREADING COEFFICIENT FOR SINE-SHAPED FIELD. 


Company buys its gas of a producing 
company. Then it sells the gas to con 
Meters measure the gas to thi 
Th 
auditor of the company testified befor 


sumers. 


company, also to the consumers. 
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FIG. 16 


This will be shown later in dealing 
with current transformation. 

(To be continued.) 

saniemisialiaiaiie 


Copper Exports. 

Exports of copper for the week end- 
ed September 29 were 7,756 tons; since 
September 1, 31,603 tons, compared 
with 20,056 last year. 


TRANSFORMER VOLTAGE 


COEFFICIENT. 


the State Corporation Commission that 
the company sold, in June, 20,000,000 
cubie feet more gas than it bought, ac- 
cording to the meters. This statement 
was a feature of the hearing before 
A. P. Watson, a member of the Commis- 
sion, who took up the complaints of 
Oklahoma City residents that their gas 
bills were doubling without cause. 
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ELEMENTS OF POWER-STATION 
DESIGN .—VII. 


STEAM PIPING AND AUXILIARIES.—TII. 
BY W. B. GUMP. 
Pipe Supports——Steam and water 


ping must be provided with supports 


hich are designed to eliminate defiee- 


For 


on and allay vibration. large 




















FIG. 1 


steam mains a design such as that shown 
n Fig. 1 is used in supporting the pipe 
upon walls or columns. Where the pipe 
s to be suspended the type in Fig. 2 is 
Where running 
ibove and in close proximity to the floor 


commonly employed. 
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FIG. 5. 


design such as Fig. 3 


At 
points where it is necessary to anchor 
he pipe in a fixed position a form of 
inchor shown in Fig. 4 is a good de- 
In this case an iron strap is bolt- 
‘d tightly over the pipe, holding it in a 


is adaptable. 


sign. 


‘igid position 


Arrangements of Piping—The sinm- 


plest possible arrangement of piping 
between boiler and engine units is shown 
in Fig. 5. In this system a single steam 


header extends overhead, the engines 
and boilers being located back to back. 
For small and medium-sized plants this 
scheme is common, and not unsatisfac- 
tory, when first-class fittings are used. 
for 


In fact, there is no good reason 


elaborate piping in a small plant, and 


re 


FIG. 3. 

















FIG. 4 
especially the power plant of a manu- 
facturing concern which operates only 
about half of each day. It will be seen 
that with long-radius bends, as shown 
in elevation in Fig. 6, the expansion of 
piping is well provided for. In some 
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FIG. 6. 


large reciprocating-engine 
duplicate arrangement, shown in Fig. 7, 


plants a 
is used. This, of course, adds to the 
flexibility of the system, but has the 
disadvantages of 
greater complexity of operating and also 
with the condition that 


inereased cost and 


is confronted 


half of the piping is idle most of the 


A compromise is to be found in 
Fig. 8 


With this scheme any section may be 


time. 


the ‘‘ring’’ system shown in 





cut out of service on either side of an 
paren q 


| 
j i is 


engine or boiler, and still permit con- 















































tinuous operation of the plant. It should 
he noted that in both the duplicate and 
ring system the size of pipe required 
must be determined by the maximum 
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FIG. 8. 














flow of steam past a given point. For 


this reason the diameter of pipe is neces- 
sarily larger than in a single-pipe sys- 


T 
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should 
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FIG. 9. 


tem, and be the size 
throughout its length. 

The size of piping may be reduced by 
the addition of cross connections, as in 
Fig. 9. 
steam path is provided instead of con- 
ducting the steam around the end of the 


same 


With this arrangement an extra 
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header. This system and the one in 
Fig. 7 are best adapted to plants in 


which a good many changes and addi- 


tions are likely to follow the original 
nstallation. 
of Steam Htader. 


size of steam header required 


Size In determin 
ing the 
it is necessary to assume a certain steam 
consumption per unit, allowing for lib- 
eral overloads, and then compute the 
maximum diameter needed, by multiply 
ing the steam consumption per unit by 
the fed 


simultaneously from a given portion of 


number of units which are 


piping. 

For example: Compute the maximum 
liameter of pipe required to operate two 
175 


pounds gauge pressure, having an over 


1.500-kilowatt steam turbines at 


load of fifty per cent Linear velocity of 
steam, 8,000 feet per minute. Assumed 
steam consumption, twenty pounds per 


kilowatt-hour 


Let D = diameter of pipe in inches 
A area of pipe in inches. 
S = total steam consumption per 
kilowatt-minute (pounds). 
V = steam velocity in feet per min- 
ute. 
5 space occupied by one pound 
of steam 
on S&Xs 
Then A ‘ 
(a) 
A 8000 
and D> N06.7854 \ 0.7854 


9.5 inches, nearly. 


say 10 inches. 

If there are a number of bends, or 
fittings, or both, the friction should be 
determined by means of other data. In 
ra pipe having long-radius bends and 
simple connections, the pipe calculated 
sufficiently close for 


above would be 


practical purposes. However, the result 
obtained in this formula should be care- 
fully checked, and when the friction is a 
allowance 


quantity due 


With superheated steam 


considerable 

must be made 
the friction is less than with saturated 
steam. Long pipes of smaller diameter 
aggravate condensation and cause undue 
friction: hence it is well to observe the 
condition of the system and install pipe 
show, rather 


larger than calculations 


than adopt a diameter which is under 
size. 

In regard to steam velocity it should 
be stated that in reciprocating plants 
a value of 6,000 feet per minute is as 
high as good practice permits, and 4,000 
or 5,000 feet per minute is generally 
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preferred. As steam turbines are capa- 
ble of more sensitive governing and re- 
spond more readily to fluctuations a 
higher velocity is permissable. 

Nteam Separators.—There are so many 
forms of separators on the market that 
an attempt the 
prominent makes would be out of place 


to describe even most 


here. In choosing a steam separator 


three items of importance must be 


considered: (a) Simplicity of construc- 


(b) 


large capacity for condensation. 


tion ; high factor of safety; (c) 

The simplest construction consists of 
a receiver to which the inlet and outlet 
pipes are connected, and having a bat- 
He plate between them. Fig. 10 shows 
which is very 
This 


separator is constructed of boiler plate, 


a ‘‘receiver separator, 45 


satisfactory for horizontal runs. 


and is similar to a small boiler shell. 


Handholes should be located in either 


end, so as to have the receiver accessible 


for cleaning. In the case of very large 


separators it would be necessary to have 


manholes for getting inside the shell. 








FIG. 10 
With this type of separator\a baffle plate 
is not usually necessary. 
AUXILIARY APPLIANCES. 

Boiler-feed Pumps.—There are sev- 
eral types of pump used in steam power 
be elassified in a 
(b) 


plants. These may 


general way as: (a@) Piston pumps; 
rotary pumps; (c) jet pumps. 

Of the three types named, the first is 
by far the most common, and is to be 
the 
in connection with the feed-water sup- 


recommended for usual eonditions 


ply to boilers. The piston pump is too 
well known to require a description. 
The duplex type is generally to be de- 
sired in large plants, and when condi- 
tions warrant it, pumps may be com- 
pounded to advantage. Compound steam 
pumps are not generally advantageous 
cxeept in high-pressure systems employ 
ing large units, since the exhaust steam 
from the pumps is ordinarily used for 
feed-water heating, and consequently is 
The back 
pressure is therefore comparatively high, 
must be bal- 


not carried to a condenser. 
and the saving effected 
anced against the extra cost and mainte- 
nance due to compounding. 
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In selecting beiler-feed pumps several 
items must be kept in mind. These are- 
(a) Durable construction: -(}) simple 
means of adjustment; (¢) accessibility 
to all working parts. , 

Every power station should be sup- 
with at 
pumps. In 


plied least two boiler-feed 


very large plants three 
pumps are to be installed. since an in 
terruption to the supply of feed water 
to the boilers will demand a shutdown 
and the requirements of a large statio: 
are too urgent to permit any but a first 
class equipment in the boiler room. 

The steam consumption of noneco: 
densing pistom pumps ranges from 5 
to 150 and even 200 pounds of steam pe: 
The 
cause for high steam consumption is du 
The stea 


indicated-horsepower-hour. chi 
to nonexpansive operation. 
economy is found to inerease with i: 
crease in speed. High speed, howeve: 
increases wear and tear, and hence th 
maintenance. It is not usual to operat: 
# steam pump much above 100 strokes 
per minute, except in very small capac 
ities. A pump is usually rated at a 
certain number of gallons per minute for 
a given piston speed. When the load 
on the plant is known, it is not diffieult 
to determine the pump capacity required 
for any particular boiler equipment 


For boiler pressure exceeding 150 
pounds per square inch the outside 


packed type of pump should always be 
selected. 
Recetvers.—The 


proper location of traps is not always 


Traps, Drains and 
an easy matter, and it is of such impor 
tance that close attention should be given 
The 
purpose of a trap is to colleet eondensa- 
tion from a particular section of piping 
and automatically return it to the boiler 
Whenever conditions 


this feature of a piping system. 


or to a hot well. 
permit, traps should be placed at such 
flow to 


points that condensation will 


them by gravity. In many eases pipes 
or eylinders to be drained are located 
in a low and inaccessible place, and can- 
Foresight in 
laying out piping and apparatus not 


not be drained by gravity. 


only reduces the number of traps to a 
minimum, but will often afford oppor- 
tunities for draining by gravity, while 
« haphazard installation with little or 
no provision for draining will result in 
more or less complexity and inconve- 
nience in handling. There are so many 
steam traps on the market that it is 
often difficult to make a choice. In any 
event a good standard trap should be 
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employed for the purpose in hand, the 
size and style depending upon local re- 
quirements. It is often convenient to 
yse an automatic pump and receiver, 
the latter so connected that the pump 
‘< actuated whenever the water reaches 
a certain level in the receiver. Such an 
arrangement is often better than a trap 
or handling large quantities of con- 
densation. Drip pipes should be placed 
t points where ‘‘pockets’’ are formed, 
» as to avoid entraining water with the 
team. Drips should be provided in con- 
ection with traps, to drain them of 
vater when the steam is shut off. 

Feed-water Heaters and Purifiers.— 
he percentage gain by preheating boiler 
eed water may be closely computed 
rom the formula: 


H, — (t4— 11100 
9° H—(tr—32) 

n which 

iT, = heat gained, per cent. 

/T = total heat in one pound of steam, 
above thirty-two degrees Fah- 
renheit. 

temperature of feed water leaving 
heater. 


- temperature of cold water. 

The saving represented is entirely ther- 
mal, and is not a measure of the net 
vain, which must include first cost of 
heater, interest, depreciation and re- 
pairs. These factors must always be 
‘arefully taken into account when ascer- 
taining the commercial economy. 

Heaters may be classified as open and 
Heaters are often termed puri- 
tiers, since they contain a_ series of 
pans or plates which collect seale. The 
is periodically removed by scrap- 
ng the pans which are again placed in 
position in the heater. The amount of 
pan surface required for a given plant 
(lepends to a large extent upon the qual- 
ty of feed water used, a larger area 
being required for water of bad quality 


‘losed. 


scale 


than for clean pure water. 
Professor Gebhardt gives the follow- 
ng formula for arriving at the pan sur- 
face necessary for a given horsepower: 
pan surface (square feet) 
pounds of water heated per hour < H. P. 
C 
where 
HP. 
pounds of water evaporated per hour 
rate of steam consumption of main engine 
The values of C are as follows: For 
very muddy water, vertical type, 113; 
horizontal, 110. For slightly muddy 
water, vertical type, 166; horizontal, 155. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





For clean water, vertical type, 500; hor- 
izontal, 400. 

Closed heaters are generally more in- 
accessible, and harder to clean than the 
open type. There are two types of 
closed heater: the steam tube and water 
tube. The latter is more readily cleaned, 
on account of the scale deposits aeccumu- 
lating on the inside of the tubes. The 
tubes in this type are usually straight 
and therefore convenient for scraping 
There are advantages in 
hoth types, and the type to be selected 


out the seale. 


should depend upen .local conditions. 

As regards the advantages and disad- 
vantages of the closed and open heaters, 
respectively, the following will show the 
chief points to be observed: 


Advantages of Open Heaters.—(a) 
Water same temperature as_ exhaust 
steam (when sufficient steam is admit- 
ted). (b) Seale, mud, and oil do not 
affect the transmission of heat. (c) 
Easily cleaned or repaired. (d) Espe- 


cially well adapted to exhaust heating 
systems where returns are to be piped 
direct to heater. 

Disadvantages of Open Heaters (show- 
ing advantages of closed type.)—(a@) 
Will not stand high pressure, and stick- 
ing of back-pressure valve may cause 
explosion. (b) Means are necessary for 
removing the oil from the steam. (c) 
Heater must be placed above pump suc- 
tion unless two pumps are used, one 
handling hot water. 

Piping to heaters should be provided 
with a by-pass, so that the heater may 
be cut out of service when being cleaned, 
or for any reason out of use. 

Oil Separators and Filters.—Oil sepa- 
rators are generally necessary in connec- 
tion with condensing plants using recip- 
rocating engines, to eliminate the oil 
from the condensed steam. Where sur- 
eondensers are used, ** elimi- 
nators’’ should be placed between the 
low-pressure cylinder and the condenser, 
so as to extract the oil before it can 
reach the condenser tubes. The pres- 
ence of oil causes a deposit of seale on 
the tubes, and lessens the transfer of 
heat, since the scale formed is highly 
It is also 


face oil 


nonconducting in character. 
destructive to heating apparatus and to 
boilers. In plants using jet condensers 
the hot-well may sometimes be made to 
serve as a separator. This will depend 
largely upon the operating conditions of 
the particular case in hand. 

Oil filters are required in power plants 
where economy in lubricating oil is to 





be realized. 


that cleaning and overhauling do not 
interfere with the filtering process dur- 
ing the running of the plant. In very 
large stations a filter for each unit is 
good practice, and cleaning of a filter 
may be done during a shutdown when 
the condenser for the same unit is being 
cleaned or overhauled. 

Apparatus.—The impor 
tance of a first-class condensing equip- 


Condensing 


ment can scarcely be overestimated. This 
portion of the power plant is looked to 
for steam economy, and when it is de- 
ranged the increase in steam consump- 
tion may reach a prohibitive value. This 
is especially true of steam turbine plants. 
I{enee it is desirable and necessary to 
install reliable and efficient condensing 
apparatus. <As to a choice between the 
surface and jet condenser, it may be 
said that the environment of the plant 
in question is the determining factor. A 
certain type is particularly applicable to 
certain operating requirements, and 
these requirements must be carefully 
analyzed at the outset in order to make 
a wise choice. 

In general, a surface condenser is 
used in plants where it is not feasible 
to allow the condensed steam and cool- 
ing water to mingle. Such cases exist 
where there is a seant supply of pure 
boiler water, and the cooling water is 
of a quality unfit for boilers. Examples 
of this kind are to be found on the Pa- 
cific Coast where sea water is used for 
cooling. The same condition is to be 
found in marine service, in which the 
recovery of condensed steam is very im- 
Here the amount boiler 
the 


make-up water is obtained by running 


portant. of 


water is necessarily limited, and 
sea water through an evaporator before 
it is allowed to mingle with the fresh- 
water supply. More space than is justi- 
fied in this treatment would be required 
to give details of the various types of 
condenser. It is well to adopt some 
standard type which is sufficiently well 
known to all doubt its 
efficiency under the conditions of opera- 
ticn to be satisfied. 


obviate as to 


There are two systems employed in 
connection with condensing plants: (@) 


The central condensing system; (bd) 
the unit system. 
The latter is the more common and 


has some advantages over the central 
system. 
The chief advantages of the central 


system are: (a) High efficiency on ac- 
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In large plants the system. 
may be piped to more than one filter, so- 





) 
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count of larger capacity; (b lower 
maintenance per kilowatt output due to 


rye 
rhe 


chief disadvantage of this system is that 


fewer parts demanding attention. 
in case of a breakdown to any part ot 
the condenser the entire plant is af 
the 


any 


unit system 


the 


he shut down and an 


feeted On this point 


greatly excels. since one of 
power units may 
substituted 


other complete equipment 


Relative to the degree of vacuum de- 
sired it is important to note that the 
highest vacuum obtainable is not always 
(in faet often) the 
eal. Up to a certain point the vacuum 
the 
seyond this ‘critical’ point 


not most economi- 


is found to improve commercial 
economy 
the cost of improving the vacuum offsets 
the additional steam economy. 

The chief factors to be considered in 
the economical vae 


(b) 


cost of water sup 


determining most 


uum are a) lLoad-faetor : rated 


capacity of plant ; 


ply 
Steam turbine plants are usually jus 
tified in having the highest obtainabk 


vacuum, since the proportionate inerease 
in economy is higher than in the average 
reciprocating plant 

Where the 


is limited 


supply ol cooling water 


method of recooling Is 


One of the 


SOT 


required most common 


forms of apphane is a cooling tower 


built of either wood or metal framework 


containing a series of sereens. which 


form labyrinths over which the cireu 


lating water trickles and is collected in 


a basin or tank below. and returned to 
the condensers. Recooling is sometimes 


accomplished by means of spray nozzles 


which ejeet the water into a cooling 
pond from which it is returned to the 
condensers 

Power Required for Auvriliaries—The 


power required to drive air and cireu- 


lating pumps varies between one and 


ten per cent of the generated output, 
depending upon the load-factor and the 
the plant In the 
required, the 


size ol ‘‘wet air’’ 


system, two pumps are 
eirculating and air pump, the latter dis- 
charging both the condensed steam and 
air. In large plants demanding high 
vacuum it is generally advisable to adopt 
the ‘‘dry air’? method, in which an ex- 
tra pump is used to extract air only 
from the condenser, a second pump tak- 
ing only the water of condensation. The 
air pump is substantially an air com- 
pressor, since it increases the discharged 
air to a pressure equal to that of the 
atmosphere. 

Electric Drive.—lIn 


Steam Versus 
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many instances it requires close figuring 
to adopt steam- 


; 


to determine 
elect rically-driven 


whether 
driven cr pumps. 
When this question is up for decision 
the 
noted. 
it is generally advantageous to use elec- 
circulating 


following considerations are to be 
In plants employing economizers 
for driving 


tric motors 


and wet-air pumps because of 


pulps 
the fact that an abundance of exhaust 
steam (if steam-driven pumps are used) 
would preheat the feed water to a point 
which is uneconomical for the economi- 
zer: that is, the feed water on entering 
the economizer should be at a low tem- 
perature in order to maintain a high 
efficiency in the economizer. 

The advantage of steam-driven aux- 
iliaries lies chiefly in the power derived 
from the steam previous to its giving 
up a large portion of heat to the feed 
water. Hence, an excess of exhaust 
steam is simply a waste 


As regards the matter of feed pumps, 


present practice demands the direct 
steam-driven type in almost every case 
it will be found, however, that belt- 


driven pumps operated from the main 
engine are productive of economy ex- 
ceeding that of either steam or electri- 
cally-driven pumps. Due to disadvan- 
tages, such as inconvenient location, and 
the 
of drive has not been used extensively. 


necessity for belting, this method 


(To be continued.) 
->-so 
Overloaded Stations. 

It is an amazing fact that nearly all 
New York 
worked to the 
For evidence one need only make a 
the 
when full 


units in power houses are 


verge of breakdown. 


visit to these stations between 
hours of six and eight p. m., 
load is on, and listen to the noisy opera- 
tion of the machines. It must be ad- 
mitted that all 


space is occupied 


foundation 
the 
surroundings will not 


available 
and densely 
populated per- 
mit of expansion, but, just the same, 
there is grave danger when one real- 
izes that every day the station is called 
upon for extra current from manufac- 


turers’ motors, and also power for 
lamps being installed in night-working 
establishments. Then, too, the big 


load season is about here, when more 
energy will be needed. 

Here is what a big engineer said the 
other day after this matter had been 
called to his attention: 

‘Well, really, I must admit that an 
odd condition does exist in New York 











Vol. 57—No. 16 


stations, and, for that matter, in most 
big power houses in all large cities. 
‘*You see, there is a fierce push on 
between six and ten, and this partly 
the overworking of the 


accounts for 


machines. And, then again, you know. 
we cannot make an expansion to our 
the property in 
our neighborhood being held by long 


premises because of 


leases, but it seems to me-that there is 
a way out of the scrape just the same. 
What is the matter with the 
battery ? 
occupied wall space in all stations. Let 
batteries be secured to the wall, into 
which current could be pumped during 
the light load of the day, and used to 
help out the overworked machines at 


storage 


I notice there is quite an un 


night.’’ 

—_——_-e— -_- 
Susquehanna Power for Baltimore 
Reports from Baltimore, Md., sta‘ 

that the Publie Service Commission ha, 
the 
underground 


approved of plans to constru: 


overhead and transmis 


sion lines to bring power from tl] 


Susquehanna River plant of the Sus 


quehanna Transmission Company t 
Baltimore. 
Comparative Economies of Prime 
Movers. 


In a recent issue of Die Turbine, W 
Heym gives the following comparativ: 
figures for a 1,000-kilowatt plant, load 
factor 100 per cent, including yearl) 
cost of operation and maintenance and 
exclusive of fixed charges, insurance, 
land taxes, ete., and with coal at $3.50 
per metric ton: Combined steam engin 
and turbine, $49,757 ; gas plant, $51,000 
According to Herr Heym, the steam 
plant shows to best advantage under a 
load-factor of forty per cent, the figures 
being : Steam, $36,750; gas, $39,497. 

Electrifying a New Town. 
short time the town of 
will come into existence 


In a new 
Bishop, Tex., 
fully equipped with 
tem, an electric plant and a sewer sys- 


a telephone sys- 
tem. These enterprises are now near 
ing completion, although not a lot has 
been sold or a residence built. 

It is expected that the town will be 
provided with all improvements and 
ready for occupancy in a few weeks. 

a 
Electric Power for Oil Fields. 

Oil fields in the vicinity of East 
Whittier, Cal., will shortly be supplied 
with electric power by the Southern 
California Edison Company. 
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THE DENVER GAS AND ELECTRIC 
COMPANY’S NEW BUILDING. 


H. MAC PHERSON. 

The last United States census grant- 
4 to Denver a population of 213,000 
people, which is a growth of 79,000 in 
ten years, or an inerease of fifty-nine 
This growth is a sure indica- 
healthy of affairs 


per cent. 


tion of a state 


NEW BUILDING OF DENVER 


the business interests of the 
city, foremost among which is the Den- 
Company. 
at 


Tremont Streets were en- 


among 


ver Gas and Electric 

The company’s quarters Seven- 
teenth and 
larged a few years ago by the acquisi- 
tion of the building directly in the rear 
of this property. In this building the 
general bookkeeping and collection de- 
located. The 


partments were com- 








G 





pany’s growth, however, soon caught 
up with this additional space and nec- 


essitated a new location, as further 
room at the old location was out of the 
question. As foremost among the 


‘*boosters for Denver’’ the Denver Gas 
and Electric Company felt that it 
should not only secure ample room for 
its growing business but should also se- 
cure a place which would be an orna- 
ment and source of pride to the ‘‘City 


a 
> 


Nt rit 


AS AND ELECTRIC COMPANY 


of Lights’’ for years. <A location at 


Fifteenth and Champa Streets was 
finally chosen, as this was felt to be 
the coming center of the eity. Ar- 
rangements were completed for the 


erection of a ten-story building and a 
year ago last spring work was started 
The build- 


ing is now practically completed and 


on the million-dollar edifice. 


will likely be occupied soon. 





The basement, ground floor and seec- 
ond floor will be occupied by the com- 
The basement will be given over 
to various display rooms, among which 


pany. 


might be mentioned model _ kitchen, 
model bathroom, industrial gas appli- 


On 
the ground floor will be the general 
offices. 


sides the various offices, a large demon- 


ance exhibit, electric signs, ete. 
The seeond floor contains, be- 


stration hall where lectures along the 
line of education of the people to the 
use of gas and electricity may be given. 

Viewed from any point there will be 
no dark spots in the exterior surface 
of the building, day or night. The 
facade is of glazed terra cotta, which 
provides a very effective and most beau- 


tiful refleeting surface. Tungsten 
lamps exclusively are used for window 
and exterior illumination. The win- 


dows on the first floor are lighted with 
four 100-watt tungsten lamps to the 
window, making a total of 6,400 candle- 
power on the two street fronts. On each 
vertical column, just below the second 
floor, there is one 250-watt tungsten 
lamp in an ornamental lantern. 

A changeable-letter electric sign ex- 
tends along the front and side of the 
building on the twenty-four-inch lintel 
just above the large windows of the 
This sign is the first of 
In 


ground floor. 
its kind to be used in this country. 
place of feed wires four copper busbars, 
all insulated from each other and fas- 
tened on to the lintel, are used. Across 
the outer bars is the line voltage, across 
the inner bars eleven volts for the tung- 
sten lamps are used in the sign. Fifteen 
one-half-kilowatt transformers having 
clip contacts which engage the busbars 
are used in the sign. These transform- 
ers can be slid along and placed any- 
where in the panel in which they are 
fastened, thus enabling the voltage to 
be kept uniform along the sign. The 
letters also have clips which make con- 
tact with the inner busbars and can be 
slid anywhere along the busbars and 
very easily removed. 

On the panels between windows on 
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the second floor will be a cluster of 
forty-eight-candlepower and thirty-two- 
eandlepower tungsten lamps with an 
outline of twenty eleven-volt, four-can- 
forming a 
frame around the center cluster. Forty- 


dlepower tungsten lamps 


eight-candlepower tungsten lamps spac- 
ed six feet apart line the cornice above 
the second floor. The entire surface be- 
tween the second story and the eighth 
floor is dotted with four-candlepower 
tungsten lamps set in a diadem design 
at regular intervals between windows. 
All of these lamps are studded in terra 
cotta rosettes and set back until only 
one-third of the lamp protrudes. At the 
ninth-floor level there is a row of 
thirty-two-candlepower tungsten lamps 
about two feet apart and at each panel 
between windows in the ecartouches, ex- 
tending in a tapering form downward, 
is a row of lamps beginning with a 
four-candlepower at the point, then a 
twenty-candlepower, a_ thirty-two-can- 
dlepower, a _ forty-eight-candlepower, 
and finally three forty-eight-candlepow- 
er tungsten lamps incased in a panel 
thirty inches long and ten inches wide. 

The crowning effect of illumination 
is reached in the two top stories and 
in the cornices. Large numbers of 
small lamps close together emphasize 
the lines of architecture. The cornice 
is coved to act as a reflector to throw 
the light downward from these numer- 
ous lamps. The ornamental pilasters of 
glazed terrta cotta will be effectively 
illuminated by vertical rows of lamps 
In the 


windows, in 


studded thickly between them. 
the 
cluster there is a 
behind a 


cornice design over 


the 
200-candlepower lamp set 


center of each 
bull’s eye lens, a reflecting surface be- 
ing behind the lamp. 

A line of eighty-candlepower lamps 
three feet apart set behind bull’s eye 
lenses or frosted plate glass extend in 
a continuous row in the chéneau. To 
take away any offensive glare from the 
high-candlepower lamps and to insure 
a beautiful diffusion, each large lamp 
is placed behind frosted plate glass, 
held in place by a hinged copper col- 
lar. A lamp will be kept lighted in 
each outside room until midnight so 
that the illumination will in no way be 
marred by dark windows. Ten thou- 
sand lamps aggregating 60,000 candle- 
power are used in the exterior illumina- 
tion. 

A traveling crane to run on tracks on 
the roof of the building with a wire 
eage suspended from the beam of the 
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crane, overhanging the cornice, is being 
considered as a method of changing the 
lamps on the exterior of the building. 
The crane would be equipped with mo- 
tors and flexible conductors would léad 
to the controller on the wire cage so 
the operator could run the cage ahead 
or up and down at will. 

One hundred one-half-kilowatt, ten- 
the 
four-candlepower lamps used in the ex- 
terior lighting and the changeable-let- 
These transformers, 


to-one transformers are used for 


ter electric sign. 
with the exception of those used in the 
sign, are concealed in the walls and are 
accessible from the inside of the build 
ing. All the wiring in the building is 
of the most approved conduit work. 

As before mentioned, the lamps for 
the exterior lighting are all tungsten 
lamps. For the interior illumination 
tungsten, carbon, and Nernst lamps are 
used. 

Direect-current power is used exclu- 
sively in the building for the elevator 
motors and all other motors over one 
horsepower in size. In the basement 
is a 750-kilowatt motor-generator set 
having a 250-500-volt three-wire gen- 
erator on the direct-current end. This 
set has nothing to do with the power 
used in the building but is used to help 
earry the company’s downtown power 
load. Feeding in near the center of 
distribution it keeps the veltage up to 
where it belongs, eliminating voltage 
drop in the long feeders from the plant. 

The building was designed by the Ed- 
brooke Architect Company according to 
suggestions from President H. L. Do- 
herty, General Manager F. W. Frueauff 
and General Superintendent Wm. J. 
Barker, of the Denver Gas and Electric 
Company. The lighting arrangements 
were devised by G. E. Williamson and 
C. F. Oehlmann, the company’s illum) 
nating engineers. 

> 


Kitsée Process for Producing Tungsten 

Wire. 
It has shown that 
tungsten lamps having filaments of so- 
called ductile tungsten or tungsten wire 
are far less fragile than those with the 
molded filament. Many attempts to 
draw tungsten have been made, 
some meeting with considerable success 
A patent cover- 


been positively 


wire 


during the past year. 
ing a method of producing a wire form 
of metallic filament was granted to Dr. 
I. Kitsée a few weeks ago. It is par- 
ticularly suited to the production of 
tungsten wire. 
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In this process particles of metallic 
tungsten are first heated in a practically 
closed crucible into which phosphorus is 
introduced in small quantities from time 
to time but sufficient to combine with 
all the tungsten to form tungsten phos 
phide. As the phosphide is produced in 
relatively small amounts and as. it is 
quite fusible, a large number of thes: 
particles are put into a curcible and 
fused into a single ingot. The phosphid 
ingot is then made the cathode in an elee 
trolytic bath through which current is 
sent to reconvert the material to meta! 
lie tungsten. The latter is rendered 
more or less porous by this preliminary 
treatment. 

To compact the metal it is then sub 
jected to a white heat under an oxy 
hydrogen blowpipe, at the same time b: 
ing mechanically worked by hammering 
and rolling. During this treatment the 
heat is not made great enough, however, 
to oxidize the metal. After cooling slow- 
ly the ingot is subjected once more to 
the same process which makes it more 
homogenous and ductile. When the re- 
quired tenacity is reached, the ingot is 
hammered and compressed into the 
shape of a long drawn-out rod. After 
cooling this-rod is again heated, but 
to a lower temperature than before, and 
while heated it is drawn out into the 
form of wire by passing through suit- 
able dies. The resulting wire is so due 
tile and flexible that it can readily be 
formed into any shape of filament. 

mnsitlibidtliaicasiaadainm 
Flashlights for Policemen. 

The policemen of Evansville, Ind., 
are being provided with electric flash- 
lights for when entering dark 
buildings and searching for criminals 
among the railroad yards. Many peo- 
ple have been killed by burglars upon 
lighting a mateh. A flashlight, how- 
ever, can be held by an officer in’ his 
extended hand at some distance from 
his body, so that if the burglar shoots 
at the light he will miss the policeman 


use 


by several feet. 


- ~->-so 


Magnetite Street Arcs for Dallas. 

The along Elm 
Street, from Harwood to Jefferson 
Street, in Dallas, Texas, are putting 
in a set of magnetite are lamps. The 
City will take them over after a year’s 
operation and pay for their lighting 
and maintenance at the contract price 
of $45 a lamp. The lamps will be placed 
100 feet apart and mounted on orna- 
mental posts. 


property owners 
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TELEPHONE TRAIN DISPATCHING. 
IV. 
THE WAY STATION. 
BY K. W. ENDRES. 
kt is ordinarily considered that the 
dispatcher is practically ‘‘the whole 
thing’’ 
course, this is natural when all the 
responsibility rests on his shoulders. 
Quite as important, though, is the lit- 
tle-thought-of operator down the line, 
who receives the orders and transmits 
them to the train crews. 

It is rather strange in view of the 
opposition which the telephone meets 
from these men to think that they 
themselves are practically responsible 
for its entrance into the dispatching 
field. When Congress passed the law 
which forbade the railroad working 
these men more than nine hours a day, 
it meant that the railroads had to di- 
vide their dispatching work into three 
tricks instead of two; it meant they 
had to get more telegraphers—and 
more telegraphers were not available. 

It is a question of labor organiza- 
tions and the rights and wrongs of it 
do not bear on this article. There was 
a rule, however, that limited the ap- 
prentices taken in to learn railroad tel- 
egraphy. When the new law went into 
effect, an immediate dearth of opera- 
tors became apparent and as a result 
the railroads were forced to turn to 
the only solution of the difficulty which 
presented itself—a new method of dis- 
patching which did not require tele- 
graph operators. 

The new labor field which this tele- 
phone system opened up was at once 
appreciated by every operating man. 
It gave the road a chance tc employ in- 
jured employees in positions they were 
perfectly capable of filling except for 
the knowledge of telegraphy. It is 
fast putting the railroads in a position 


where they will be independent of labor 
troubles in this branch of the business. 





in train dispatching and, of 


Anyone can take a telephonic message. 

It is only fair to say that the advent 
of the telephone has in no ease been a 
cause of discharging any present oper- 
ators. In all eases the railroads have 
treated their men fairly and kept them 
in their jobs, and in no ease has any 
intention of doing otherwise been 
noted. 

The ideas of the operators regarding 
the change are very weird in many 
cases. They become worried at this in- 
novation and never stop to think that 
ability to take and deliver messages is 
not the only qualification required. 


They forget that some knowledge of 





PENNSYLVANIA RATLROAD WAY 
STATION. 


FIG. 1. 


railroading is also essential, and so they 
wait in great anxiety for the arrival 
of the girls whom they feel certain will 
replace them. 

One result the telephone has accom- 
plished at the way station is the prompt 
answering of the call. An operator could 
ignore his sounder as long as he 
pleased, he might be out in the freight 
shed and not hear it, but he cannot and 
does not ignore the telephone bell. The 
bells in the selector sets are purposely 
made of a large size and the circuit 
arrangement used permits the dispatch- 
er to keep any one on his division ring- 
ing as long as he desires. Now, when 
that bell is ringing the operator re- 
quires an unusually high degree of self- 
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absorption to ignore it and he generally 
but listen. 
Hence the operators answer it prompt- 
ly in self-defense. Their reasons, how- 
ever, do not bother the dispatcher; all 
he knows is that he gets quicker re- 
plies than formerly and corre- 
spondingly pleased. 

The way station has also been a fer- 
tile source of improvement in the tele- 
phonic-dispatching field. It is quite a 
problem in telephone engineering to 
have one pair of wires 200 miles in 
length and having fifty stations distrib- 
uted along this distance across the line, 
and to be able to call all these stations 
selectively and at the same time permit 
them all to listen-in simultaneously. 
Yet it has been done. You ean go to 
any one of a number of similar installa- 
tions and listen-in at any place you 
wish. If you can persuade the dis- 
pateher to eall up all his stations and 
keep them in on the circuit, you can 
have off-hand a pretty severe test of 
the transmission efficiency of the cir- 
euit, but you will not notice any loss in 
transmission. 

You can have the dispatcher 
other stations while you are listening, 
but beyond being able to distinguish 
the signals very faintly you would not 
be aware of it. You can hear the buzz 
of the answer-back signal as the sta- 
tion bell rings and then you hear the 
operator come in and answer, perhaps 
from 200 miles away, but sounding as 
if he were in the next room. How is 
it done, do you say? Very simply as 
far as actual apparatus is concerned, 
but a simplicity attained only after 
long years of skillful design and care- 
ful experimenting. 

The selector circuit for a way station 
equipment in the individual-call system 
(that in use on a majority of the rail- 
roads) is shown in Fig. 2. The circuit 
for the operator’s telephone set is 
shown in Fig. 4. Both these outfits are 
bridged across the train-wire circuit at 
each way station. 

Why does all this bridged apparatus 


cannot do anything else 


he is 


calling 
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not place such a heavy shunt on the 
telephone circuit that the transmission 
That 


be a telephone man’s first question. The 


oft speech is impossible? would 


answer is expressed in one word—impe 
dance For the benefit of those who 
are not electrical engineers it may be 


said that impedance in this case is the 
opposition which the bridged apparatus 
offers to the high-frequency alternating 
voice currents. It is obtained by the 
use of iron in the bridged apparatus. 
Its effect is to prevent this equipment 
at each station from shunting out the 
talking current. In the apparatus used 
to-day any number of stations can be 
placed on a circuit without harmful 
effects on the transmission of speech. 
The longest in actual use is 276 miles 
with sixty-five stations. The limits are 
imposed by the amount of work a dis 
pateher can handle. 


9 


In Fig. 2, which represents the wir 


ing of a central-energy type of selec 
tor, it will be observed that two wires 
go to the main line. These are usually 
carried through switehes and protec 


tors and oftentimes a test board, before 
the set itself. This 


is placed outside 


voing to selector 


auxiliary apparatus 


of the selector set 


Coming into the selector set the wires 


run first through retardation = or 


choke’’ coils which serve to foree any 


lightning discharges across the arrester 


4 


spark gap to ground rather than let it 


enter the selector. Then variable re 
sistance coils appear both in seleetor 
and bell circuits. These are for regu 
lating the amount of current which 
each selector gets to the same figure, 
i. «., about ten milliamperes. The re 
sistances vary in value at every sta- 


tion; they run from zero at the extreme 

end of the line to high values near the 

dispatcher. 
When the 


desk has sent out the proper number of 


key at the dispatcher’s 
impulses the station-signal contact on 
the selector closes, thereby bridging the 
bell across the main line and eausing it 
to be run by the battery at the dis- 
patcher’s office as long as the key con 
tact remains closed or is held closed by 
the dispatcher. The operation of the 
bell makes and breaks the battery on 
the line through the condenser and re 
sistance shown and this gives the dis 
pateher his answer-back signal. 

In another type of selector, the an 


swer-back is obtained from a few wind- 


ings of the bell cireuit which are on the 
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These turns induce 
the 
windings when the bell rings and thus 


selector magnets. 


an alternating current in main 
give the same result. 

In some eases it is desirable to have 
to all 


This can be done by 


a time signal sent out stations 
simultaneously. 
putting a common contact on all selec- 


tors and having a special key to oper 
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impulse of battery is sent out ‘on the 
This operates the bridged 2,500- 
ohm line relays and in turn the selee- 


line. 
tor-releasing magnets. Thus all way- 
station clocks start in unison with the 
master clock. The second-hand arbor 
of all the clocks carries an arm, those 
of the way-station selectors each being 
set at a different angle from normal! 
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ate them for this point. This feature, 
however, is not being used to any ex- 
tent as vet. 


The way-station selector wiring for 


the multiple-eall type of dispatching 
system is shown in Fig. 3. In this sys- 
tem, after the buttons on the master 


sender have been pressed and the start- 
ing key operated by the dispatcher, an 


than the others, so that they each make 
contact precisely at the moment the 
master-clock arm is passing over the 
contact corresponding to that station. 

If now a given station key has been 
pressed in the master sender another 
impulse of battery will be sent out over 
the line the 
reaches that point. 


when master-clock arm 


The selector con- 
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tact at the way station is closed at this 
moment, therefore the closing of the 
line-relay contact operates the ringing 
relay through a local circuit as shown. 
The ringing relay is immediately locked 
or kept operated) through its own 
contact. This maintains the bell circuit 
closed until it is opened and the ringing 
stopped by the operator with the key 
shown. 

The operator’s telephone equipment, 
shown in Fig. 4, is also bridged across 
the line. This like the selector is of 
high impedance and is specially de- 
signed for this class of service, which 
does not obtain in any commercial tele- 
phone work to-day. 

In the ordinary commercial long-dis- 
tance there two tele- 
phone sets connected one at each end 
of the toll line. In railroad-dispatch- 
ing service there may be from two to 
fifty telephones connected to the cir- 


connection are 


LINE 
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cuit at the same time. It is perfectly 
possible for all the stations along a line 
to listen-in whenever they desire and 
often a dispatcher calls in five or six 
to give orders. These conditions have 
necessitated a special circuit and spe- 
cial apparatus. 

The receivers used are of a high-im- 
pedance type and are normally directly 


across the line in series with a con- 
denser. When the operator wishes te 
talk, however, he presses the key 
shown. This puts the receiver across 
the line in series with a retardation 
coil and in parallel with the secondary 
of the induction coil. It closes the 


transmitter-battery circuit at the same 
time through the primary of the induec- 
tion coil. 

The retardation coil is for the pur- 
pose of preventing excessive side tone 
and increases the impedance of the re- 
ceiver circuit which is a shunt on the 
induction coil. The coil, however, al- 
lows sufficient current to flow in the 
receiver so that the dispatcher can in- 
terrupt while the operator is talking. 
The key used to close the transmitter 
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battery is operated by hand and is of 


It returns to nor- 
mal automatically when released by the 


a non-locking type. 
operator. In some cases a foot switch 
takes the place of this key, it being 
considered more convenient. The usc 
of a key of some kind here is absolute- 
ly essential for the successful operation 
of such a cireuit and it has not been 
found objectionable. It takes only a 
short time for operators to become used 
to it. 

Equipped with such apparatus the 
way station, the little blocking cabin 
set down in a stretch of woods, the 
tower have all become more real to the 


ON 


54.—WAY-STATION EQUIPMENT 
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FIG. 


men in them and the man who is giving 
orders. A human voice is on the wire 
now instead of a series of clicks and 
both the dispatcher and the operators 
have begun to enlarge their acquaint- 
ance. 


(To be continued.) 


inate 

Western Union Surplus Decreased. 

As a result of a recent auditing of 
the books of the Western Union Tele- 
graph Company the surplus has been 
reduced from $18,867,461 to $7,733,692. 
Price, Waterhouse & Company, who 
made the report, stated that the reduc- 
tion was made necessary by the fact 
that proper allowances had not been 
set aside for depreciation. 
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Switching Telephone Messages. 

At a recent meeting of the Federated 
Improvement Association, of Los Ange- 
les, Cal., certain resolutions were passed 
relating to the betterment of the tele- 
phone service in Los Angeles. These 
will be brought to the notice of the city 
council with a request for action. 

One of the which 
more than local interest, is as follows: 


resolutions, is of 


Whereas, There are two telephone com- 
panies operating in the City of Los Angeles; 
and 

Whereas, It is for the public interest that 
the greatest possible service and use be se- 
cured from said systems; therefore, be it 

Resolved, That we hereby petition the 
Honorable Mayor and City Council that all 
necessary steps and action be immediately 
taken to secure the switching, transfer and 
interchange of telephonic messages from 
one company to the other, and that said 
companies be compelled to install all neces- 
sary apparatus therefor; and be it further 

Resolved, That if both said companies do 
not agree in writing on or before September 
30, 1910, to voluntarily make such switching 
of me@sages from one company to the other, 
then that the Honorable Council at the next 
election in November submit to the electors 
of this city the proposition of whether or not 
the citizens will agree to use exclusively the 
telephones of one company, and, if so, which 
company will be preferred, so that a decis- 
ion may be made. 


A New Wireless Record. 

With the receipt of several messages 
a short time ago the Mareoni Wireless 
Telegraph Company established a new 
record for long-distance wireless trans- 
mission. 

The officials of the company in New 
York were informed in a dispatch from 
London that Mr. Marconi, who is now 
in the Argentine Republic, had success- 
fully received signals direct from 
Glace Bay, Nova Scotia, and from Clif- 
den, Ireland, at the high power station 
now almost completed in the Argen- 


tine. The distance covered is esti- 
mated at 5,600 miles. 
——_»>o- 


Egyptian Telegraphs Report. 
Vice-Consul-General Edward Bell has 
forwarded from Cairo an official report 
on the workings of the Egyptian rail- 
ways and telegraphs for 1909. This 
may be consulted at the Bureau of 
Manufactures, Washington, D. C. 
a 
New Wireless Station. 
It is reported that a new 
station will be erected in the near fu- 
ture at Searborough, Englan 1. 
—- —~eem 


wireless 


September Copper Exports. 
Exports of copper for the month of 
September were 31,733 tons, against 
20,057 in September, 1909. 
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TELEPHONE SERVICE IN AMER- 


ICA. 


THE INTERNATIONAL CON- 
TELEPHONE AND 
HELD AT 
'HE SORBONNE, PARIS, SEPTEMBER 4 TO 
11, 1910 


ADDRESS BEFORI 
FERENCE OF EUROPEAN 


TELEGRAPH ADMINISTRATIONS 


BY JOHN J. CARTY. 


the International Confer 
ence of European Telephone and Tele 
The Sor- 


the most 


During 


graph Administrations, at 
bonne, Paris, France, one of 
interesting and dramatic presentations 
made before the meeting was that by 
J. d. the 
American Telephone & Telegraph Com- 


Carty, chief engineer — of 


pany, analyzing the features of manual 
and automatic operation of telephone 
cireuits and Mr. Carty 
and Charles E. Seribner, of the West- 
invited 
the United 
States not having regular membership 


connections. 


ern Electric Company, were 


guests of the conference, 


in the association. Mr. Carty’s discus- 
sion follows. | 

In response to your request I shall speak 
upon the question under debate. I will tell 
of conditions in America, with which I am 
personally familiar, and regarding which I 
have accumulated data covering a period 
of years. I do not presume to speak con- 
cerning conditions in Europe, so that I shall 
be obliged if you will regard what I have to 
say in this light From your own expert 
knowledge of conditions in Europe, each of 
you will be able to judge how far the expe- 
rience which we have obtained in America 
may be applicable to your own case. 

The subject under discussion is sometimes 
stated as “Tne Manual Switchboard Sys- 
tem versus the Automatic Switchboard Sys- 
tem.” It will be instructive to see what is 
meant by these two terms 

The term manual switchboard denotes a 
system whereby the operation of connecting 
two subscribers together is performed by 
hand, and without the employment of au- 
tomatic machinery. 

The term automatic switchboard, on the 
contrary, denotes a system whereby the two 
subscribers are connected together by auto- 
matic machinery and without the employ- 
ment of manual labor. 

I shall ask you to consider with me for a 
few moments these two systems. 

Let us begin with the so-called manual 
switchboard and make a brief analysis of 
its methods of operation, and by so doing 
we shall find that it abounds in automatic 
features and that in its operation automatic 
labor-saving machinery has been employed 
to an extent which is truly surprising to 
anyone who makes the analysis for the first 


time. You will find that the term manual 
does not correctly describe the system to 
which it is applied, and that the so-called 


manual switchboard system is partly man- 
ual and partly automatic, and you will find 
that the number of automatic operations 
which takes place in making a connection 
forms a large proportion of the total. 

It would consume too much of your time 
if I should describe in detail each of these 


operations which is performed automatical- 
ly and 


each which is performed manually. 
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I shall give a brief outline of them, and 
when once your attention has been drawn 
to this phase of the case, you will have no 
dificulty in making the complete analysis 
at your own convenience. 

The subscriber desiring to make a call 
first takes the telephone from its hook 
and places it to his ear. This is a manual 
act, but one which is necessary in every 
system. Removing the telephone automati- 
cally releases the hook which flies into con- 
tact with several springs, the result of which 
is to set in motion a train of automatic 
apparatus closing the subscriber's circuit at 
the substation thereby automatically actu- 
ating a relay at the central office. This re- 
lay having been automatically set in opera- 
tion lights a lamp before the operator, who 
thereupon performs a manual act, inserting 
the plug into the answering spring jack. 
This again automatically makes connections 
which accomplish a number of different oper- 
ations, such as disconnecting the line relay, 
and so forth. The operator works her lis- 
tening key and connects to the called-for 
subscriber. This causés a train of automatic 
operations take place, and then the sub- 
scriber’s bell fs rung. He takes the: tele- 
phone from the hoek, and this automatically 
notifies the operator that he is at the tele- 
phone. 

The reverse of all this takes place when 
the disconnection is made. The subscribers 
hanging the telephones on their respective 
hooks, thus set in motion a complex train of 
automatic operations, whereby the operator, 
without listening in upon the line or asking 
the subscribers if they are done talking, may 
determine at a glance that the conversation 
is finished, and by the simple operation of 
withdrawing the plugs and allowing them to 
fall automatically into their positions, mech- 
anism is released which automatically re- 
stores the lines to their original condition. 

In the handling of trunk calls, i. e., calls 
between the “A” operator and “B” operator 
in the different offices, another extended se- 
ries of automatic operations is intermingled 
with those which are performed manually. 
In fact, a complete analysis of all the oper- 
ations involved will show that a very large 
proportion of them are performed auto- 
matically. Thus, it will be seen that not- 
withstanding what may be said by the par- 
tisans of the so-called manual system, they 
have, by their deeds, acknowledged that 
there are many advantages in automatic ma- 
chinery; in fact, if we trace the evolution 
of the manual switchboard as exemplified in 
the modern common-battery system, we shall 


find that its progress towards the present 
high state of efficiency is marked by the 


adoption of machinery to perform operations 
which. in the earlier systems, were done 
by hand. 

In the old type of manual systems, it was 
necessary for the subscriber, in order to 
signal the office, to turn a crank, thus oper- 
ating the magneto generator and throwing a 
drop at the central office. At first it was 
necessary for the operator to restore this 
drop by hand. Then a plan of automatically 
restoring the drop upon the insertion of the 
plug by the operator was adopted. Finally, 
the drop itself was removed and relays, auto- 
matically controlled by the subscriber and 
bringing into play at the proper time elec- 
tric lights, were substituted. 

A study of the growth from the earliest 
systems to that at present in use shows in 
a very interesting way that the high efficien- 
cy now obtained from the common-battery 
system is largely due to’ the adoption of 
automatic operations. 

Turning now to the so-called automatic 
system and making but a brief analysis of 
its operation, we find that properly speaking, 
it is not an automatic system, but only partly 
so, and that without the aid of human in- 
telligence at the central office and without 
the employment of operators, it has not been 
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possible to operate it on any substantia) 


practical seale. While this is true even in a 
telephonic network with a single centra] 
office, the full force of the statement is not 
appreciated until we contemplate the sgo- 
called automatic system as being applied 
to a comprehensive telephone system, such 
as sooner or later must grow up in every 
country and in every city. 

Let us consider the operations of the au- 
tomatic system in the elementary case of a 
single central office. The subscriber desi 
ing to send a call must take his telepho: 
from the hook and perform a number o 
manual operations, depending upon the char- 
acter of the call he wishes to send. The: 
he must press a button, which if all goes 
well, rings the subscriber desired. 

It has beén found in practice, howeve 
that this automatic machinery at the cen 
tral office can be made to give service onl) 
by the aid of mechanicians constantly in at- 
tendance there. The duty of these mechani 
cians is not simply to make repairs and re- 
move faults in the ordinary sense of the 
term, for they do more than this. They 
actually assist the machinery to work. By 
the most careful training, some of them be- 
come exceedingly expert, so that with a su- 
persensitive ear, they are able to detect 
when the machinery is going wrong. They 
are equipped with portable telephones and 
transmitters, and when they have reason 
to suspect that the call is not going right, 
they listen in upon the subscriber's line, and 
if the machinery has gone wrong, they as- 
certain from him the number desired and 
operate the machinery by hand, so as to pro- 
duce the desired connection. 

The assistance which they give requires 
them to listen frequently to the conversation 
of the subscribers and to give constant sur- 
veillance to the connections. This super- 
vision is as varied as the character of the 
faults encountered. 

These men, whose presence is essential to 
the working of the system, are, in fact, 
“mechanician operators.” In addition to 
these, operators must be employed for toll 
and long-distance work, for answering sub- 
scribers who call for numbers which have 
been changed, and for performing those large 
classes of service requiring human intelli- 
gence. 

In America, wherever you go into an auto- 
matic exchange, so-called, there you will 
find operators employed for these various 
classes of service which I have mentioned, 
and for more which I might give in detail 
if time permitted. In all of these ex- 
changes comfortable operators’ quarters 
are to be found, together with the usual 
provisions of lavatories, retiring rooms and 
other conveniences which are to be found 
in the so-called manual exchanges. 

But it is not in the system in its undevel- 
oped state employing only one central office 
that the manual features of the automatic 
system are to be most clearly discerned 
In order to see how thoroughly misleading 
is the term automatic switchboard as ap- 
plied to these systems, it is necessary to 
contemplate a telephone system more or 
less highly developed. 

To do this we must consider the tele- 
phone system as a whole, taking into ac- 
count all of the circumstances of the case, 
not simply one, or two, or three of them 
but the whole multitude of factors which 
enter into such a complex problem. 

We must give rigorous attention to a 
vast amount of data and requirements per- 
taining to the traffic upon which the design 
of the system is based, and we must take 
carefully into account all of those import- 
ant commercial circumstances which have 
such a profound, though often unsuspected 
effect in broadly shaping the results. 

It is only after we have done all of these 
things that we are prepared to begin to 
design the plant of the telephone company 
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or administration. This word plant, which 
in the English language is applied to the 
structure constituting the physical property 
of the telephone company, is happily sug- 
sestive in connection with the point I 
wish to illustrate, for it brings to mind the 
he idea of growth, and that in a problem 
such as ours, in order to attain successful 
results, we must contemplate _a plant or 
system as it must exist at its different 
stages of development. We are not build- 
ing something which, as it leaves our 
hands today, is in its final form. Each day, 
each month, each year, our plant is growing 
and we must so shape it, and so add to it, 
that as this growth proceeds it will have 
the highest efficiency which may be ex- 
pected of it at each period of time. And 
above all, we must take care that the 
principies upon which this growth is 
planned will be such that when the system 
is fully developed, it will be working at its 
nighest efficiency. 

Our view is not comprehensive if it is 
confined to the central-office switchboard 
alone. We must always have in mind, that 
while this is a vital part of the system, it 
is by no means all, and that considering 
the telephone investment as a whole, the 
money invested in central-office switch- 
boards is a relatively small part of the 
total. 

In our American practice we have for 
vears endeavored, and I may say with 
substantial success, to take this view of 
the situation. In my office there is a large 
sub-department devoted to the study of 
the question from the standpoint of sub- 
ways and cables; another for buildings; 
another for all telephone apparatus, in- 
cluding central-office switchboards; anoth- 
er and very large department working up- 
on the traffic parts of the problem; one 
devoted to development studies relating to 
growth of population and stations and kin- 
dred subects; and still another whose sole 
duty it is to make fundamental plans based 
upon all of these data put together and co- 
ordinated. 

These fundamental plans being based 
upon all of the factors in the case provide 
in outline for the location and number of 
the underground ducts and cables, the lo- 
cation and size of the central offices, and 
the size of the central-office switchboards. 

It is obvious that if to serve the needs 
of a given locality, it is necessary at the 
present time to put underground a single 
duct, it would be a mistake to limit our con- 
struction to the immediate needs of today, 
provided, as is nearly the case, further 
srowth is to be expected. Some provision 
for the future must be made. How many 
ducts, therefore, we should put down in 
advance of the immediate needs is a very 
important engineering and economic prob- 
lem. If but one duct is put down now, and 
another one is needed the following year, 
manifestly a waste of money will be in- 
curred, due to removing the pavements and 
making a new excavation the following 
year. To provide for the future, therefore, 
by adding duct by duct and digging up the 
streets each time a new duct is needed, 
would cause a great waste of money. 

On the other hand, to take an extreme 
case, if a sufficient number of ducts were 
put down to provide for the needs of 100 
years in the future (even assuming we 
could forecast correctly for such a long 
period), another waste of money would take 
place, for the interest and other annual 
charges upon the construction which must 
remain unproductive for so many years 
would more than offset the ‘saving which 
would be made by avoiding the repeated ex- 
cavations. 

We must choose, therefore, in our con- 
striction, some point between these two 
extremes. 

In the plans which we have made for 
New York and for other cities in America, 


it has been found, ali things considered. 
most economical when building new sub- 
ways to plan for a period of somewhere be- 
tween fifteen and twenty years ahead. 
Such considerations as these have guided 
us in making fundamental plans for New 
York City, which so far as buildings and 
subways are concerned, are intended to 
form a general guide for our construction 
work which is to take place each year for 
the next twenty years. These plans are 
nct speculative or paper plans, but we ex- 
press our confidence in them by following 
them in the construction which we do each 
year, putting down not only that which is 
needed for today, but that which after most 
careful studies, represents our best judg- 
ment of what will be required during a pe- 
riod of twenty years. 

It should not be understood, however, 
that we can forecast with precision the re- 
quirements for so long a period ahead, but 
we have worked with these fundamental 
plans now for so many years that we know 
that they form a trustworthy guide, provid- 
ed that they are continually kept under re- 
view and modified each year as the exi- 
gencies of growth demand. 

If it would not take me too far away from 
the subject under debate, I could show to 
you in many interesting ways the vast sums 
of money which we have saved because of 
these fundamental plans and how absolute- 
ly essential they are in enabling us to ex- 
pend most economically the enormous sums 
of money which we annually put into our 
plant. For example, our expenditure for 
new construction during the first six months 
of 1910 is more than $21,000,000. 

With such plans before us for a given city, 
we are able to study: the probable condi- 
tions of the plant at each period of its 
growth, and with such a guide we are de- 
terred from installing a switchboard or other 
system, however suitable it might seem 
to be at the moment, that would not be 
capable of growing into that form and to 
that magnitude which would be required of 
it by the conditions which it must encoun- 
ter before its life has expired. 

Some idea of these conditions at New 
York so far as they are affected by mag- 
nitude may be obtained from the follow- 
ing data. The fundamental plans for that 
city, not including the vast suburban region 
outside of the municipal limits of Greater 
New York, provided in 1900 for a system of 
51,398 telephone stations, served from forty- 
three central offices, the population of the 
city being 3,437,000. In 1910 the plans 
provide for 376,000 stations, served from 
fifty-two central offices, with an estimated 
population of 4,800,000. In 1930 the plans 
provide for 2,142,000 stations to be served 
from 109 central offices, with an estimated 
population of 8,800,000. 

Without any commentary whatever these 
figures at once put us on our guard against 
the grave danger of assuming, even if the 
so-called automatic system was suitable for 
a small number of subscribers, that it would 
be a proper thing to employ in New York 
or any other city where it is expected that 
a proper development of the telephone will 
take place. This feeling of caution is 
strengthened when we consider that in the 
neighborhood of New York City, there is a 
vast suburban region intimately connected 
with it telephonically and served by a very 
great number of central offices connected 
by a plexus of trunk lines. But there is 
more than this which we must take into 
account when we are studying this auto- 
matic system as applied to America. It 
is the grand ideal of Theodore N. Vail, the 
founder of the telephone enterprise in 
America and still its active head, that we 
shall provide. universal service. That is, 
that each person, firm or company in the 
United States that. ought to have a tele- 
phone shall be provided with one, and that 
any person so provided wherever he may 
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be located, can within a reasonable time 
be connected to the telephone of any other 
subscriber and talk satisfactorily. 

This is not a mere dream. We have done 
solid continuous work upon it for more than 
thirty years and now with rapid strides it 
is proceeding to fulfilment. At the present 
time an enormous amount of toll-line busi- 
ness takes place between New York City 
and the territory tributary to it for thirty 
miles around. In ninety per cent of this 
business the connection is made in an aver- 
age of thirty-eight seconds, and in the re- 
maining ten per cent the average is about 
eighty seconds. In all of thése cases the 
transmission conditions are so planned that 
the subscriber may converse with ease. A 
local call is accomplished in less time, re- 
quiring only twenty-two seconds where but 
one Office is involved, and slightly more be- 
tween two offices. 

These figures which I have given include 
the elapsed time from the receipt at the 
central office of the subscriber’s signal on 
the lamp until he is connected with and is 
talking to the called-for subscriber. But to 
establish a universal service requires work- 
ing over much greater distances than this 

We already have an effective long-distance 
service through underground cables of the 
Pupin type from New York to Philadelphia 
(ninety miles) and good talking with 
prompt connections is an every day mat 
ter between New York and Boston (235 


miles). Our long-distance wires extend to 
Chicago and other more distant western 
cities, and to Washington, Baltimore, At- 


lanta and other places in the Far South. At 
the present time we are extending an under- 
ground cable of the Pupin type from New 
York to Washington (235 miles) and are 
making surveys and plans for an extension 
from New York to Boston. More than this, 
by the adoption of phantom loaded over- 
head circuits between New York and Chi- 
cago, and by similar extensions westward 
as far as Omaha and thence to the Rocky 
Mountains, we expect by the first of Jan- 
uary next to have so greatly extended our 
“long-distance” frontier that conversation 
may be held between Denver, Colo., and 
New York City, a distance of 2,200 miles. 

I have mentioned these things to give a 
suggestion of the intricacy and magnitude 
of the system for which switchboards must 
be provided and to bring out strongly the 
point of view from which we must judge 
the capabilities of this so-called automatic 
system. Our problem is national, not pa- 
rochial—it is indeed even international as 
your presence here today so eloquently tes- 
tifies. 

We must provide for the public a compre- 
hensive system of which switchboards form 
only a part; and which shall be suitable not 
only for today, and for this year and for the 
next, but which shall be at its best obtain- 
able efficiency during each period of its en- 
tire life. These things we must do if we 
are to avoid stupendous blunders and enor- 
mous reconstruction costs. 

We must regard our growing plant as the 
landscape architect views the subject mat- 
ter with which he works. He must plant his 
trees and shrubs not with a view to the im- 
mediate results, but he must have in mind 
the space which will be occupied, and the 
shape and character of his plantation as it 
grows to maturity. He must leave room 
for his trees to grow and must have in his 
mind at the beginning the total effect which 
he desires to produce. So it is with us. We 
must not install a system because of its 
fancied immediate attractiveness, if we 
can discern, by looking into the future, that 
its growth must be stunted and that it can- 
not survive the cold winters of practice. We 
are planning a magnificent park with its 
groves of trees and shrubs. We are not 
raising vegetables. We are planting ave- 
nues of oaks, not a bed of mushrooms. 

It is with such thoughts as these that we 
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have studied the question of different types 
of switchboards in America, and when thus 
considered, it is surprising to see how many 


of the features of the so-called automatic 
systems fail to apply to the conditions of 
practice. Among these conditions with us 


is the necessity of providing private-branch 
exchange service. This is done by locating 
at the subscriber's premises a& switchboard 
provided with trunk lines extending to the 
central office and with a number of stations, 
sometimes a very large number, located in 
different parts of the subscriber's premises 
and connected with the private-branch ex- 
change. Some of these private-branch ex- 
changes have as many as 1,200 stations con- 
nected with them. This number, however, 
is exceptional. 

By means of this private-branch exchange 
system a most satisfactory method of giving 
local connections throughout the different 
parts of the subscriber’s premises is provid- 
ed and from any of these stations, by means 
of trunk lines to the central office, connec- 
tion can be had to any other station in the 
entire telephone system, whether it be 
reached by local, suburban or long-distance 
trunk lines. 

Notwithstanding the work that has been 
done and all the claims that have been 
made, no practical way has been discovered 
for doing away with the operators at these 
private-branch exchanges, and the outlook 
for a practical solution meeting all of the 
plant, traffic and commercial requirements 
is so discouraging that at the present time 


the best opinion is that nothing but failure 
in this respect is to be expected. It should 
not be understood that at each of these 


private-branch exchange switchboards, there 
is an operator solely devoted to handling 
telephone calls. While this is the case ip 
ihe larger installations, in the smailer ones, 
of which there is a very large number, the 
switchboard is operated by a clerk or some- 
one who has also other duties to perform. 

This private-branch exchange development 
forms one of the most satisfactory, and im- 
portant features of the telephone in America. 
Some idea of its popularity and the magni- 
tude which it has attained and is expected 
to attain will be gathered from the fol- 
lowing figures. In 1900, New York City had 
a total of 1,050 private-branch exchange 
switchboards, located at subscribers’ prem- 
ises and serving 12,650 stations, connected 
with them. In 1910, there are 11,960 private- 
branch exchange switchboards, to which 
there are connected 162,560 stations. In 1930, 
as a result of our studies of this subject, 
we are planning for 88,400 private-branch 
exchange switchboards, having connected 
with them a total of 1,079,000 stations. These 
figures have a deep significance. They show 
that in the carrying out of plans upon which 
construction work is now being done, that 
we shall reach a point where more than half 
of the stations connected with the New York 
City system would require to be handled by 
operators, even if automatic switchboards 
were installed at the central office. But 
more operators than these would be required 
in an automatic system applied to New 
York. Large numbers of toll operators 
and of long-distance operators and monitor 
operators and operators for many other class- 
es of service would be needed. 

I have not before me a computation as to 
the total number which would be required 
in the system which we are planning, but 
some years ago a careful study was made 
with a view to seeing how far the automatic 
system might be advantageously used in 
New York City at that time. It was then 
found that, counting private-branch exchange 
operators and the central office operators, 


the so-called manual system would require 
13,000 operators, and that in the so-called 
automatic system, leaving out of account the 
“mechanician operators,” 
quired 10,000 operators. 

have studied 


there would be re- 


We this automatic system 
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not only in connection with its application to 
iarge cities, but also when applied to an 
entire state. For this purpose a thorough 
study was made of the telephone system 
of the State of Connecticut. This study 
was made by a large staff of most compe- 
tent engineers and consumed several months 
in the making. The result of this was to 
show that at the time the study was made, 
if we counted all of the private-branch and 
other operators needed with the manual sys- 
tem, there was a total of 892 required. A 
similar careful study showed that if the auto- 
matic system were installed 600 operators 
would be needed, not counting the ‘“mechan- 
ician operators.” 

All these things show that the automatic 
system, which has so many alluring features 
about it when its application to simple con- 
ditions is considered, becomes more and 
more unsuitable as the plant grows. Even 
when the automatic system is applied to the 
simple case of a single office district we have 
yet to find an instance in which the total 
annual charges lying against it are less than 
the manual, 

I am aware that statements have been 
made by the partisans of the automatic sys- 
tem purporting to show that the annual 
charges on that system are much lower than 
on the manual. We have analyzed the con- 
ditions of these cases and found the com- 
parison was not made upon a fair basis. 
Where these automatic systems have been 
installed, they have taken the place of ob- 
solete or inefficient manual systems and the 
comparison has been made between:an auto- 
matic switchboard of the most efficient type 
known and a manual switchboard of a very 
defective type. In some cases the compari- 
son has been made between the best type of 
automatic and the very poorest known type 
of manual switchboard. It is not surprising, 
therefore, that from such comparisons, fig- 
ures could be obtained which would appear 
to favor the automatic. We have been at 
great pains and expense to make these com- 
parisons on a proper basis and in a thorough 
and fair manner. 

We have made studies in a number of cit- 
ies in America, taking into account the fac- 
tors of operating maintenance, depreciation, 
taxes, insurance and so forth. In every case 
we found that the annual charges were in 
favor of the so-called manual system. 

I think enough has been said to show that 
the automatic system properly considered, 
does not do away with operators, does not 
operate without the constant surveillance of 
skilled mechanicians, and that it is in truth 
not an automatic system at all, but merely 
one form of semi-automatic system, of which 
the so-called manual is another. 

By such considerations as these we are 
led to a point from which we can approach 
our subject with a mind freed from bias. 
By so doing we clearly see that we have not 
to do with a partisan controversy about man- 
ual switchboards versus automatic switch- 
boards. We have before us a broad question 
in telephone engineering, requiring for its 
solution a clear apprehension of a host of 
subjects pertaining to the plant, traffic and 
commercal activities of the company or ad- 
ministration. It is a grave mistake to re- 
gard our problem as being one for the mech- 
anician only. It is much broader and deeper 
than this, involving important questions of 
political economy. 

Having stripped our question of its verbal 
disguise, we see that the two systems are 
not so antagonistic as would at first ap- 
pear. They both stand upon this common 
ground: each recognizes the importance 
of manual operations guided by human in- 
telligence; each recognizes the importance 
of automatic machinery; each system em- 
ploys both agencies; each system is semi- 
automatic. 

We are now prepared to formulate the 
question anew. We see that it becomes a 
problem of dividing the total operations to 
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be performed, in such a manner that labor 
guided by human intelligence shall be em. 
ployed where it is most effective, and that 
automatic machinery shall be employed 
where it is most effective. Properly stated, 
therefore, our question is “What is the best 
type of semi-automatic switchboards?” 

The so-called automatic system, as I have 
shown, is found unsuitable for the demands 
of a comprehensive system. The so-called 
manual system has been tested by the most 
severe demands of a system composed of 5 - 
000,000 telephones, and it has been found to 
answer every substantial requirement. By 
its means we are today giving an excelleni 
service and our studies of the future require 
ments show that if nothing better is attain 
able, we can, with the manual system, sup- 
ply in a satisfactory manner all the demands 
of the public. 

But it would not do for us to rest content 
with this. We must at all times strive for 
improvements. These are the traditions of 
the American Telephone & Telegraph Com 
pany, added to which are the specific orders 
from President Vail frequently reiterated, 
that we must constantly seek for improve- 
ments so that we may at all times when it 
is reasonable and practicable, place at the 
disposal of the public that system which 
solid experience has demonstrated to be 
the best. 

Pursuant to this policy we have spent hun- 
dreds of thousands of dollars in experiments 
and investigations pertaining to the subject. 

We have after many years of work, devel- 
oped and are now installing at New York 
for an experimental demonstration, a system 
which is avowedly semi-automatic and not 
disguised under another name. The advo- 
cates of this system contend that it is a 
mistake to place, as is done in the so-called 
automatic system, complicated automatic 
machinery at each substation. (A _ substa- 
tion is any telephone set at the subscriber's 
premises which may be connected to the cen- 
tral office). They favor the use of a sub- 
station instrument identical with that em- 
ployed in the so-called manual, and they as- 
sert that this instrument is really much 
more automatic than the instrument em- 
ployed in the so-called automatic system it- 
self. 

We must admit that there is much force 
in this statement, for.an analysis of the oper- 
ation of the two instruments shows that the 
manual operations required at the automatic 
station are several times more numerous 
than at the manual station. In fact all of 
the manual operations required at the man- 
ual station are also required at the automatic 
station. To these must be added at the au- 
tomatic station a number of other manual 
acts, depending upon the character of the call 
to be sent. 

It is further asserted that the apparatus 
at the automatic substation is complicated 
to a high degree, whereas at the manual sta- 
ion it consists of simple elements, and that 
in consequence of this, with the vast multi- 
plication of stations which must take place 
in a successful telephone system, the auto- 
matic system would be placed at a great 
disadvantage. 

In this semi-automatic system about which 
I am now talking, a counterpart of the auto- 
matic apparatus which is required at each 
subscriber’s station in the automatic system, 
is placed at the cenral office. Thus one of 
these pieces of apparatus is required for 
each “A” operator’s position instead of one 
for each substation on the _ subscriber’s 
premises. This greatly reduces the number 
of complications, and one of them being re- 
quired for each operator’s position only, 
much more money is available to be ex- 
pended upon its construction. Hence it can 
be made with great precision and so as to 
give much more reliable working. Further- 
more, these pieces of apparatus being at the 
central office, they are under the constant 
care of expert maintenance employees, who 
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can instantly substitute a spare apparatus for 
one which should become defective. 

It is contended on behalf of this semi-au- 
tomatic system that the “A” operator’s po- 
sition (the “A” operator is the one who an- 
swers the subscriber in the first instance), is 
a point at which human intelligence is need- 
ed. because of the numerous exigencies of 
the service. I have carefully looked into this 
statement, and I am much impressed with 
the force of the reasons given in support of 
it. While the position of the “A” operator 
seems to be one where human intelligence is 
required, it is not so at the position of the “B” 
operator (the “B” operator is the one who 
receives the trunk call from an “A” operator 
it another office). When the work of this 
B” operator is analyzed it will be found the- 
oretically that it can all be done by machin- 
ery and that the work to be performed 
loes not require human intelligence. Con- 
sequently, in this semi-automatic system, all 


of the “B” operators are eliminated and ma-- 


hines substituted. This very greatly reduces 
the total number of operators required, and 
if the machinery can be made to work satis- 
factorily, it is believed that greater precision 
of working will be attained. This expecta- 
tion is based upon statistics which show that 

i large part of the errors made at the central 
office take place between the “A” operator 
ind the “B” operator. 

As the pieces of automatic apparatus need- 
ed in the semi-automatic system at the “A” 
operators’ positions in the central office are 
elatively small in number, it does not se- 
riously increase the total expense to design 
ind construct them with the greatest care 
ind with the best workmanship, so that the 
utmost degree of precision may be obtained 
in their working. On account of the enor- 
mous number of such pieces of apparatus 
which would be required if they were dis- 
tributed at the subscribers’ premises, one 
for each telephone station, as is required in 
the automatic system, the same high degree 
of design and workmanship cannot be ap- 
plied, because the costs would be multiplied 
exceedingly. Hence in respect to these vital 
parts of the two systems, the automatic sys- 
tem must always stand at a disadvantage. 

The result of this has been to produce for 
the semi-automatic system an apparatus op- 
erated by a keyboard similar to that used on 
the typewriter. Working with such a key- 
board, it has been experimentally demon- 
strated that the,“A” operator can handle a 
very much greater number of calls than she 
could in the so-called manual system. This 
fact greatly reduces even the number of “A” 
operators. 

The advocates of this system contend that 
they have made the best division of labor, 
the best distribution of automatic machinery, 
and that they can attain a higher degree of 
efficiency and much lower annual costs than 
are attainable with either the so-called man- 
ual system or the so-called automatic sys- 
tem, 

Engaged upon this study and upon these 
experiments we have had a corps of capable 
engineers and experimentalists working for 
years, and I feel warranted in aitaching 
great weight to their favorable expectations. 

Soon after my return to America, I hope 
to be present at the opening of the semi- 
automatic switchboard, and until we have 
obtained the results of this working, there 
is not much more that I can profitably say 
upon the details of the subject. 

In conclusion, the situation as I view it, is 
as follows. The so-called automatic system 
is not, in fact, automatic; it is only partly 
so. It has been fairly and exhaustively 
studied and found to be unsuitable for the 
comprehensive demands of our present serv- 
ice, and more and more unsuitable when con- 
sidered with respect to the demands of the 
future. 

The so-called manual system has success- 
fully withstood the severe demands of a 
system comprehending 5,000,000 telephones 











and all of our careful studies with respect 
to future growth have shown that if nothing 
better were obtainable, it would furnish to 
us a means whereby we could supply an ex- 
celient universal service to all the people of 
the United States. 

As I1 have already stated, a third system, 
frankly called a semi-automatic system, is 
about to be practically tried. If the expec- 
tations regarding it are realized, it will be 
a system more efficient and more economical 
than either the so-called manual or the so- 
called automatic. 

Before ieaving this subject, I wish to speak 
briefly upon one point. it has been said by 
some that we have not generally adopted 
the so-called automatic system, because we 
have been deterred by the large expenditure 
of money which would be required. 

I shall promptly show you that there is no 
truth in this. The history of the telephone 
in America has been that of rapid change 
from one system to another, as soon as im- 
provements have been demonstrated. Pur- 
suant to this policy, the plant at New York 
has been constructed and _ reconstructed 
three times. A similar story is to be told 
of the rest of the country. Our company 
has been so conservatively financed and our 
administration has been so keen to adopt 
new improvements, that ample depreciation 
funds have been accumulated so that just 
as soon as it is demonstrated that a better 
switchboard system is available, we are 
prepared to begin its installation and pro- 
ceed with the utmost practicable speed to 
make the change. All of this could be done 
without the slighest disturbance in our finan- 
cial arrangements. 

While there rests upon us the responsi- 
bility of adopting as soon as it is practicable 
and reasonable to do so that which is best, 
there is a corresponding and most serious 
obligation of not throwing away what has 
been demonstrated to be a thoroughly effi- 
cient system, without having it conclusively 
demonstrated that there is something better. 
I do not see anything in the present state 
of affairs which need give any company 
or any administration any concern with re- 
spect to the possibilities of a sudden change, 
for even if it were demonstrated that a bet- 
ter system were now available, it would be 
impossible, taking into account the manu- 
facturing and engineering resources of all 
the world, to make the change except in a 
gradual manner. We have already had so 
much experience with such changes that we 
know how they must take place. They 
are accomplished by a process of gradual 
evolution and not by sudden revolution. 

In every administration there are from 
time to time switchboards which have been 
worked for ‘the full period of their life. 
These must be replaced in any event, and 
when such cases arise, the new type of 
switchboard is installed. This does not 
involve the abandonment of apparatus hav- 
ing further usefulness. There are also con- 
stantly arising cases where new installa- 
tions must be made. These can be installed 
on the new plan. Obviously, this does not 
require that any existing apparatus be 
thrown away. The manufacturers and the 
administration staffs would find themselves 
so fully occupied with this work that they 
would not for some years be able, even if 
it were desirable, to disturb those central 
Offices in which the switchboards have 
nmiany more years of life. It will be found 
that by the time the old switchboards have 
been replaced and the new ones installed, 
those switchboards which have had to be 
removed in advance of the expiration of their 
life would be few, and in those cases the 
work would not be anticipated by a great 
many years. Even where a switchboard is 
removed before its life has expired, this 
need only be done when it is found best, all 
things considered, to replace it by a new one 
rather than to continue it in service. There 
is nothing in this situation which demands 
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a headlong rush, so without wasting any 


time, we should proceed with deliberate 
care. 

We, who are charged with the great re- 
sponsibility of rendering such an important 
service to the public, cannot be justly criti- 
cised if we refuse to be carried away by the 
enthusiasm of manufacturers and inventors 
and thus to be led into a wholesale ana 
probably disastrous experimentation upon 
the public. 

In America we have pursued this subject 
for many years with the utmost diligence. 
An important practical demonstration is 
about to be made. We cannot foretell the 
answer, but we must accept it whatever it 
may be. 

I have told some of the things we have 
done. It has been our constant aim to keep 
an open mind and to be free from bias. We 
are seeking only the truth and from that 
we have nothing to fear. 


>->— 
Transcontinental Telephony Predicted. 

In a recent address before the Tele- 
phone Society of New England, J. J. 
Carty, chief engineer of the American 
Telephone & Telegraph Company, stat- 
ed that the engineering resources of the 
Company are being exerted to establish 
telephonic communication between the 
Atlantie and Pacifie Coasts. 

The first improvement in the long 
art the substitution of 
copper for iron line wires. The trou- 
bles from slack in the soft copper were 
eliminated by using hard-drawn copper. 
This and the improvement of the trans- 
the 


distance was 


mitter great inerease to 
range of long-distance communication. 
Next came the use of Pupin load coils, 
but these could for a long time not be 
adapted to No. 8 wire cireuits, which 
would have to be used in transcontinen- 
tal work, until the insulation of the 
lines was greatly improved through the 
use of porcelain insulators and better 
bridle wire upon them. It was then 
found that loaded circuits could not be 
phantomed, but this has just been ac- 
complished and now it is also possible 
to load phantom circuits. 

As a result two No. 8 cireuits are 
now being loaded between New York 
and Chicago. Between Chicago and 
Omaha is a No. 8 circuit that is to be 
loaded. Between Omaha and Denver 
two No. 8 ecireuits are being strung; 
these are to be loaded and phantomed. 
Thus in the near future there will be at 
least one continuous loaded No. 8 cir- 
cuit between New York and Denver. 
Over two-thirds of this long stretch 
there will be two No. 8 lines that are 
to be phantomed so as to give in effect 
an additional No. 6 line. The extension 
of these long-distance lines between 
Denver and San Francisco is a not re- 
mote possibility. 


gave a 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


CUMBERLAND TELEPHONE. 
The report of the Cumberland Tele- 
phone and Telegraph Company for the 
and -eight months 


month of August 


ended August 31 compares as follows: 





1909. 
August gros < $ 522,544 
Expenses 300,979 
August net 321,564 
Charges 41,938 
August surplus 199,762 179,625 
Eight months’ gross 1,503,420 4,224,300 


Expenses 2,560,117 2,419,537 
Eight months’ net 1,943,303 1,804,792 
Charges 4 7 338,926 
Fight months’ surplus 1,557,366 1,465,855 





NASHVILLE RAILWAY AND LIGHT. 


The report of the Nashville Railway 
and Light Company for the month of 
August and eight months ended August 


, 


31, 1910, compares as follows 





August gross 

Expense ind taxe 
\u net 

Cl 4 and depreciatior 
August surplus 

I t months’ gross 

Expenses and taxes 688,471 662,685 
Kight months’ net 490.068 448,099 

Charges and depreciatio: 304,160 295,493 
Fight months’ surplus 185,908 152,606 


NORTHERN OHIO TRACTION. 
The the Northern Ohio 
Traction and Light Company for the 


report of 


month of August and eight months 


ended August 31 compares as follows: 








1910. 1909. 
August gross $ 263,149 $ 231,061 
Expenses and taxes ,832 115,72 
August net 27,316 115,337 
Charges 43,496 43,703 
August surplus 83,820 71,634 
Eight months’ gross 1,612,504 1,432,015 
Expenses and taxes 892,001 784,740 
Eight months’ net 720,503 647,275 
Charges 346,769 350,414 
Eight months’ surplu 3. 737,734 296,861 


CHICAGO CONSOLIDATED TRACTION, 


The Chieago Consolidated Traction 


Company reports for month of May: 
gross, $223,858; net, $16,730; twelve 


gross, $2,525,892; net, $318,- 


months’ 
764; balance available for interest after 
deducting taxes and amounts due un- 
derlying receivership, $99,242. The in- 
terest requirements aggregate $662,510. 
The receiver’s balance sheet as of May 
31, 1910, shows assets $887,483, inelud- 
ing $119,807 eash. Accounts payable, 
£907 999 
LAKE SHORE ELECTRIC, 

The Shore Electric Railway 
System reports for the month of August 
and eight months compared as follows: 


Lake 


e 1910 1909. 
August gross $ 139,896 $ 130,993 
Expenses and taxes.. 59,962 55,522 
August net seeuds : 79,933 75,170 
GED. cxcnanudons 34,718 33,852 
August surplus 45,214 41,318 
Eight months’ gross 798,655 726,854 
Expenses and taxes ‘ 418,743 389,849 
Eight months’ net .... 379,911 337,005 
Charges setees 278,080 274,288 
Eight months’ surplus 101,831 62,716 











DETROIT UNITED RAILWAY. 
Detroit United Railway’s report for 
August and eight months compares as 


follows: 





August 1910. 1909. 
Gross oa ere $ 899,014 $ 801,100 
Operating expenses 587,863 507,002 
PO ahacueveses - os 311,151 294,098 
Other income cee 15,514 12,693 
Total income .... 326,465 306,791 
Charges and taxes .... . 178,463 g 
Surplus Seeie ; 148,002 143,793 


January 1 to August 31 
GOD ccindvc beeseon 
Operating expenses 
Net 





Other income 

Total income : 2, 
Charges and taxes 1,2 3 
Surplus ' 1,006,052 831,991 


MASSACHUSETTS ELECTRIC COMPANIES. 

The report of the Boston & Northern 
and Old Colony Street Railway com- 
panies for the nine months ended June 
30, 1910, follows: 


Boston & Northern—Gross, $3,432, 
901: net, $1,102,189: other income. 
$1,771; total income, $1,103,960: 


charges, $813,349; surplus, $290,611; 
dividends, $242,572; surplus, $48,039. 
Old Colony—Gross, $2,141,048; net, 
$686,781; other income, $90,923; total 
$777,704; charges, $526,385; 
$251,319; dividends, $242,544 ; 


surplus, $8,775. 


income. 
surplus, 


MANILA ELECTRIC. 
The Manila Electrie Railroad 
Lighting Company reports gross earn- 


and 


ings for six months ended June 30 last 
of $626,473, against $534,792 and net of 
$313,277, against $242,046 in the same 
period last year. During the first eight 
months of the current year gross earn- 
ings of the company amounted to $846,- 
723, operating expenses $428,246 and 
net earnings $418,477, an increase of 
$87,430 over the corresponding period 
of the year previous. 

UNITED RAILROADS OF SAN FRANCISCO. 

In its listing application of the New 
York Stock Exchange the United Rail- 
roads of San Francisco submitted the 
following income account for the six 
months ended June 30, 1910: Total 
gross earnings, $3,754,860 ; total general 
expenses, $2,178,946; taxes, $220,100; 
operating expenses and taxes, $2,399.- 
046; net earnings, $1,355,813; other in- 
come, $92,263 ; total income, $1,448,077 ; 
total deductions from income, $34,578 ; 
net $1,413,499; total fixed 
charges, $1,203,518 ; surplus for period, 
$209,980. 


income, 


BOSTON ELEVATED. 
Owing to the compulsory change in 
the fiseal year of all Massachusetts 
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street-railway companies, the report of 
the Boston Elevated Railway Company 
for nine months ending June 30 is com- 
pared with previous full fiseal year end. 
ing September 30, as follows: 


*1910. 1909 
GED odes n0btsba0eeseewe sd $11,383,686 $14,493 952 
a rere 7,321,296 9,488,484 
a aay ee 4,062,390 5,005. 369 

Other income ............ 138,168 hie 

i Ce. ceed vin hues ka 4,200,558 5,005 
SE, cobs stun cesnspeces 3,589,342 4,163.95 
PD vecacesccceceddes 611,116 841,417 
I 6. sini ties deiee sre dahaie 598,500 802.50 
DE caseconeceuwtevews 12,616 38.94 


*Nine months ended June 30, 1910 
AMERICAN RAILWAYS COMPANY. 

The American Railways Company has 
issued its pamphlet report for the yea) 
ended June 30, 1910. 

The income account compares as fo 
lows: 


1910 19 
Income from subsidiary com- 


ED cc cnnnienecanndeaeees 623,164 $ 468, 
Miscellaneous income 70,514 58,4 
Total income .......... 693,678 §27,1 

Deductions: 

General expenses ....... 4,407 


325,209 


Interest funded debt...... 





Taxes and miscellaneous... 
Total deductions ..........-. 
POOe TOUR cccccvcccces 
Dividends paid 

DUNNE cccccccceccccccsvcces 
Previous surplus 

Bee BONNE cevsccocccotes 
Surplus JAN. 3O....ccccccees 





UNITED RAILWAYS OF 8ST. LOUIS. 

The report of the United Railways of 
St. Louis, for the month of August and 
eight months ended August 31, com 


pares as follows: 


1910 1909 
PE DEE cs ccdiceeixs ..$ 999,680 $ 952,85 
Expenses and taxes........ 661,086 599,663 
EE GE oc cccccsvesvocses 338,594 353,190 
Other INCOME ...ccccccccccss 3,278 4.411 
OG MOUND cccoccecccescs 341,872 357,601 
COPD cccccscccccceseccoss 233,256 232,420 
August surplus ........... 108,616 125,181 
Eight months’ gross........ 7,593,260 7,270,322 
Expenses and taxes......... 5,126,644 4,628,348 
Eight months’ net........ 2,466,616 2,641,974 
i ee cde 24,626 26,735 
TE GRD. ccccancceeeecn 2,491,243 2,668,709 
GE. vecuteecseeceencsess 1,867,477 1,869,499 
Eight months’ surplus...... 623,766 799,210 


WIN CITY: RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company, for the month of Au- 
gust and eight months ended August 
31, 1910, compares as follows: 


1910 1909 
DE DORE. 6 ccckndeseceeen $ 641,062 
ES. cenkanveeseoeuvenes 262,479 





378,583 


362,333 


August net 
Charges, taxes and preferred 


GPE  Seccenscccccssves 140,112 140,251 

August surplus ........... 222,220 238,332 
Eight months’ gross........ 4,926,515 4,581,222 
BE. vecnanedenccecens . 2,365,045 2,162,532 

Eight months’ net......... 2,560,470 2,368,690 
Charges, taxes and preferred 

SED. eivcncsaeceet ened 1,121,367 1,108,259 

Eight months’ surplus.... 1,439,103 1,260,430 


MEXICAN TELEPHONE AND TELEGRAPH. 
The Mexican Telephone and Tele- 
graph Company reports earnings for 


the six months ended August 31, 1910, 


compared as follows (Mexicon § cur- 
renecy): 
1910 1909 
Se GUE. ccc coenceeeesset $277,307 $226,878 
ED ; hosuctoSevuomediatdd on 130,483 107,616 
Bree GRD eccnscnscasieds 146,824 119,262 
















October 15, 1910 


TurNING CoMMUTATORS; CADMIUM 
(rst.—(1) Please tell me how the cop- 
per is best removed from between the 
segments when turning an undercut 
ommutator, as I have had trouble with 
he eopper pulling over. (2) Please ex- 
lain the use of the cadmium electrode 
n testing storage batteries.—G. A. R., 
\linneapolis, Minn. 

1) The copper that has pulled over 
vetween segments is usually removed 
by scraping longitudinally with a sharp 
triangular scraper or scratch-awl hav- 
ng a chisel-shaped edge projecting at 
right angles to its handle. A chisel 
should not be used, as it is apt to be 
into the mica. With a little 
practice, the scraper can easily be 
lrawn along the mica without injuring 
t. If a sharp-cutting tool is used when 
urning down the commutator and a 
light eut is taken, the copper will not 
pull over very much; but in any case 
the commutator should be gone over 
-arefully and scraped where necessary. 

2) The cadmium test is used to deter- 
mine the relative capacities of the posi- 
tive and negative plates of a lead stor- 
age battery. The cadmium electrode is 
usually in the form of a stick of the 
metal, which is surrounded by a per- 
forated rubber covering to prevent its 
coming in contact with the active plates 
or terminals of the cell. Since the cad- 
mium does not enter into the charge 
and discharge of the cell, it forms a 
convenient neutral plate to judge of 
the potential changes in the active 
plates of the cell. At the end of charge 
the voltage at the cell terminals is 
about 2.5, that between the positive ter- 
minal and cadmium 2.3 volts, and that 
between the negative terminal and cad- 
mium 0.18 or 0.20 volt, the cadmium 
being positive to the negative plate. 
During the discharge the voltage of the 
positive plate to the cadmium gradually 
falls to about 2.05 volts; on the other 
hand, the voltage of the negative plate 
to the cadmium diminishes in discharge 
to zero, and then reversing gradually 
increases so that at the end of dis- 
charge the negative plate is about 0.25 
volt positive toward cadmium ; the volt- 
age at the terminals of the cell is 1.8 


lriven 





at the end of discharge, all these fig- 
ures being based on a normal, or eight- 
hour, discharge. If the voltage be- 
tween the negative and cadmium is 
more than 0.27 volt at the end of dis- 
charge when the terminal voltage is 
1.8, then the negative plates are ex- 
hausted before the positives ; if the volt- 
age between the negative and cadmium 
is below 0.27 volt, then the positives 
are first exhausted and the negatives 
have the greater capacity. 


Fiat CompounpDIne.— What is meant 
by flat compounding on a direct-current 
machine ?—T. F., Freeport, Il. 

Flat compounding means the pro- 
vision of so many series turns on the 
fields as to enable the generator to de- 
velop the same voltage at its terminals 
at full load that it has at no load. This 
is more commonly referred to as com- 
pounding for constant potential, be- 
cause the machine has the same termi- 
nal voltage at all loads. The term flat 
compounding: originates from the fiat 
form of thé characteristic curve of such 
a machine; if terminal voltage is plot- 
ted vertically and load current horizon- 
tally, the characteristic curve is a prac- 
tically straight horizontal line through 
the no-load voltage point. 


POTENTIAL AND CURRENT TRANS- 
FORMERS.—Please explain the action 
and use of potential and current trans 
formers.—P. A. F. B., Chicago, IIl. 


In the broad sense a potential trans- 
former is any transformer that either 
steps up or steps down the voltage of 
its primary circuit. However, the term 
potential transformer is usually lim- 
ited to that type used in connection 
with voltmeters, wattmeters and other 
instruments in which it is desired to 
impress only a relatively low voltage, 
usually below 150 volts, on the pres- 
sure circuit. The ratio between the 
primary and secondary voltages is 
fixed; very commonly it is ten to one, 
in which case the voltmeter always 
reads one-tenth of the line voltage. 
Since the primary and secondary coils 
are not electrically connected, the high- 
potential current does not enter the in- 








strument, thus lessening the danger of 
trouble and permitting the use of in- 
struments of ordinary range and con- 
struction. The use of current trans- 
formers accomplishes a similar object 
for ammeters and the series cireuits of 


wattmeters, power-factor indicators 
and other instruments. Therefore, 


while the primary of a potential trans- 
former is connected across the line, 
that of a current transformer is put in 
series with the line. Usually the pri- 
mary of the latter has but a few turns, 
whereas the secondary has many turns 
of higher resistances, thus the very 
low voltage at the primary terminals 
is transformed to a higher voltage at 
the secondary terminals, and the heavy 
current in the primary to a small cur- 
rent in the secondary and the ammeter 
or other instrument connected to it. 
The latter, therefore, measures only a 
definite part for instance one-tenth, of 
the line current, and consequently may 
be of ordinary range and construction. 
A current transformer accomplishes the 
same thing on alternating-current cir- 
cuits that an ammeter shunt does on 
direct current; a potential transformer 
has the same function on alternating- 
current lines as the voltmeter multi- 
plier on direct current. The use of 
these transformers, however, also sep- 
arates the instruments electrically from 
the high-tension lines. 


TanTaLuM lLamps.—Can tantalum 
lamps be used to advantage when 
placed in any but the vertical position? 
Does this not shorten their life a great 
deal ?’—W. J., Tulsa, Okla. 

As long as three years ago tantalum 


lamps were already so perfected that 
they could be used at any angle. The 
length of filament between supports is 
relatively short, consequently the fila- 
ment does not sag a great deal, even 
when horizontal. In fact, the extensive 
use of tantalums in electric railway cars 
where the lamps are always subjected 
to much vibration and are generally 
placed at an angle shows their rugged 
character. The life is not appreciably 


affected by the position in which this 
type of lamp is used. 
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New Electrical and Mechanical Apparatus and 


A New Trolley Harp. 
The Western Electric Company at its 


exhibit at the American Street Rail- 


way Convention, being held in Atlantic 


City this week, will show something 


new in trolley harps, known as the M-B. 

This harp was patented by a practi 
eal railroad man, who has been carrying 
on careful experiments with it on a road 


under supervision for several years 


past, and by his personal and careful 


attention has perfeeted this trolley 


har p 


The harp has been in continuous serv- 


ice for at least three years and has 
shown a marvelous record in the way 
of regularity of wear to harp and 


wheels, life to the bushings, as well as 


increased mileage to wheels. The eX- 


periments have been carried out with 


Kalamazoo wheels, which show an 


average mileage, when used on this 


harp, of 12,500 miles. 

Since the bushings used in connee 
tion with the harp have worn out from 
three to four wheels each, it is not nee 


essary to make any explanation as to 
the merit of the operation of the wheel. 
The lubrication of the wheel is a very 
important feature In this device it is 
taken care of by wool yarn packing in 


a cavity provided in the harp frame. 





rAILOR’S GOOSE 


CUTLER-HAMMER 


The wool yarn packing, thoroughly sat 
urated wtih oil, feeds readily into the 
bearing placed within the harp frame. 
As the spindle is solid in the wheel hub 
all action takes place within the bear- 
ing itself. The bushings are made of 
cold rolled steel, into which the spindle 
of the wheel, made of bronze bearing 
metal, is set. 

This harp and wheel, as well as sev- 
eral of the wheels that have been worn 
out in the harp, are on exhibition at the 


Convention. 





Appliances. 


A New Line of Electric 
Devices. 
The impetus being given domestic elec- 


Heating 


tric appliances by central stations 


throughout the country has led to the 
manufacture of eleetrical devices for 
almost every conceivable purpose. 


Realizing the opportunities in this 





HOSEHOLD IRON RESTING ON STAND 


field and anticipating the future de- 
mands for these appliances when elec- 
tricity used, 
the 


hecomes more generally 
Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., is placing 
on the market a line of electric heat- 
ing devices which comprise; at present, 
A full line*of electric 


flat irons, dise stoves, eurling-iron heat 


the following : 


ers, shaving mugs, two types of port- 
able water heaters, five types of water 


heaters designed for permanent attach- 


ment to the water pipes, and three 
types of electric radiators. 
The electric irons manufactured by 


the Company include household and 


laundry irons, sleeve irons, shrinking 
While 
course, differ materially in 


irons and tailors’ irons. these 
irons, of 
size and shape the principles of con- 
struction are alike in each and they all 
embody many features unique in the 
manufacture of electric irons. 


‘on 
rhe 


electrie 


most important feature of an 


iron, or in facet an electric 
heating device, is the heating element. 
In the Cutler-Hammer irons the element 
resistance wire 
No sold- 


ered connections are used, hence there 


consists of a_ special 


wound on flat metal plates. 


is no danger of the usefulness of the 
iron being destroyed by melting of the 
connections. Current is carried to the 
heating element by two metal posts 
which are firmly riveted into the flat 


the resistance 
is wound, and which are long enoye), 
to project through the top plate of | 

Over the 
two posts the contact tips on the fi 


plates on which Wire 


iron. upper ends of th 
wire are slipped, this simple operation 
forming the connection. Due to ¢ 
facet that the heating element lies fi; 
in the bottom of the iron, every pos 
tion of the ironing surface is heat 
equally. 

On top of the heating element a: 
separated from it by a sheet of mi 
insulation is placed a thick plate 


cast iron which serves a double pu 


pose. It aids in securing the desiral 
even distribution of heat and serves : 
This latter featu: 


is very desirable as it permits of ope 


so to retain the heat. 


ating the iron at a low cost. 

Another feature of the Cutler-Han 
mer iron which tends to keep the iro 
hot is the rest provided. This consist 
of a back stand, a T-shaped bar attache: 
to the heel of the When 
use the iron is turned up on end, thi 


iron. not i 


baek-stand or T-bar holding it clear o!} 
the ironing board. This renders unnec 
essary the use of a metal stand, which 
tends to draw the heat out of an iron 
The back-stand may also be adjusted so 
as to support the iron face upwards 
and in this position the iron may be 





ELECTRIC 


RADIATOR. 


used as an electric stove for heating 
water, milk, ete. 

Between the storage plate and top 
plate of the Cutler-Hammer iron is a 
tension spring serving to keep the stor- 
age plate, heating element and bottom 
plate in close contact so that the heat 
generated in the heating element by the 
electric current passes readily to the 
bottom plate and storage plate. Direct- 
ly under the top plate is an air gap 
separating the upper portion of the iron 


from the heating element. As _ heat 
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passes with difficulty through air 
.paces, this gap serves to keep the heat 
in the bottom of the iron, where it is 
wanted, the top plate, to which the 
andle is attached, remaining compara- 
tively eool. The top plate is fastened 
to the body of the iron by three screws. 
(n removing these the whole iron can 

readily taken apart. 

The ‘‘ring and spring’’ connection is 
nother feature of the Cutler-Hammer 
on. All users of electric irons know 
hat the wear on the cord is greatest 
t the point where.the cord is attached 
o the iron. Kinking and chafing at 
his point soon wears out the stoutest 
ord. The ring and spring connection 
rrevents this, forming a flexible con- 
eetion. 

The feed wire itself is firmly attached 
o a metal ring surrounding one of the 
andle supports, this serving to re- 
nove all strain from the contact tips 
vhich, except for this, might be aeci 
lentally pulled off the contact posts 
vhich carry current to the heating ele- 
ient. 

The line of dise stores and toilet de- 
ices being placed on the market by the 
(‘utler-Hammer Company are also typi- 





THERAPEUTIC HEATER. 


cal of the latest advances in the manu- 
facture of these goods. The standard 
dise stove consists of a nickel-plated 
dise measuring seven inches in diam- 
eter, beneath which is a sealed chamber 
containing the heating element, the 
whole being supported several inches 
above the table by three legs. The 
toilet devices at present consist of curl- 
shaving 


ing-iron heaters and mugs. 





These devices as well as the disc stoves 
are finished in an attractive 
and ean be used in any surroundings. 


manner 


The Cutler-Hammer electric water 
heaters form an interesting feature of 
the company’s new departure. They in- 


clude bar heaters, therapeutic heaters, 





LAVATORY HEATER. 


lavatory heaters, bath heaters, and tank 
While these heaters differ in 
size and in certain details of construe- 


! 
eaters. 


tion the principle involved is the same 
in all cases. 

The heating element consists of one 
or more carbon rods, varying in size 
and number with the capacity of the 
heater. These rods are enclosed in a 
metallie eylinder, through which the 
water flows, and are so arranged that 
there is an open circuit between them ; 
henee when the current is switched on 
the heater does not become immediately 
operative. As soon as water enters the 
heater, however, the open circuit be- 
tween the carbon rods is bridged by the 
water which is instantly raised to a 
high temperature by the passage of the 
cleetriec current through it. 

Turning on the current produces no 
effect in the heater whatever. Nothing 
happens until the water is turned on, 
since the water itself forms the con- 
necting link between the carbons, some 
of which are connected to one side of 
the line and some to the other. - More- 
over, should one forget to turn off the 
current after drawing the hot water 
required from a Cutler-Hammer heater 
no damage will be done since the water 
remaining in the cylinder will in a 
short time be ejected from the spout of 
the heater in the form of steam and, 
with the disappearance of the water, 
current will cease to flow even though 
the main line switch be still closed. 
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The time required to obtain a con- 
tinuous flow of hot water from any of 
these heaters is only fifteen seconds. All 
of the heaters are very rugged in con- 
struction and are heavily nickel plated. 

The company is also placing on the 
market a line of attractive electric ra- 
diators, which should meet with ap- 
proval on account of the commendable 
features of construction and = design 
whieh they embody . 

->-s 

Simplex Surface-Contact System. 

The Simplex Surface Contact Com- 
pany has installed an experimental line 
and is operating cars over a portion of 
the Lewisburg, Milton and Watson- 
town Passenger Railway at Milton, Pa. 

This system does away with poles, 
overhead wires, third rails and _ slots, 
and current is fed to the ears by means 
of contacts in the surface of the road- 
bed, between the rails. These contacts 
become live while the car is passing, 


but at all other times they are dead, 








TANK HEATER. 


and there are no live conductors any- 
where within reach to menace the 
safety of the public. 

This installation is attracting much 
attention from railroad men who have 
seen it in operation. If surface con- 
tact becomes the vogue with traction 
companies generally, many cities will 
be beautified by the removal of un- 
sightly poles and dangerous wires. 











Some New Types of Fixtures. 

Since the adoption of the incandes- 
cent electric lamp for interior illumina- 
tion there has been a steady improve 
ment in the designs of fixtures, the fix 
ture manufacturer being inspired to 
create original designs by the flexibility 
of arrangement possible with electric 
lamps 

The accompanying illustrations show 
a few of the new types of fixtures being 
placed on the market by the Beardslee 
Chandelier Manufacturing Company, 
ll. It be seen that this 
company, which has been prominently 
the 


the fixture industry, has made many 


Chicago, will 


associated with latest advances in 


radical departures from the convention- 





FIG 


COMBINATION FIXTURE 


al types of fixtures, heretofore in gener 
al use, and the results are attractive de 
signs that will undoubtedly meet with 
universal approval. 

In Fig. 1 


becoming 


is shown a design that is 
modern 
The 
of design aecounts, 
the 


very popular in 
homes and apartment buildings. 
marked simplicity 
large measure, for wide use 


in a 


of this type of fixture and the orna- 
mental chains suspended between the 
arms and the stem is a feature that de- 
tracts from the conventional style. 

Fig. 2 while a little more elaborate 
than the fixture shown in Fig. 1 is also 
designed along simple lines and is just- 
The bowl effect 


at the base of the stem is a pleasing 


ly becoming popular. 
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feature of this type, as it practically 
eliminates the arms much in evidence 


for so long. Both the fixtures shown 





FIG. 1.—STRAIGHT ELECTRIC FIXTURE 


in Figs. 1 and 2 are designed only for 
electric lamps. 
and 


Two pleasing combination gas 


electric fixtures are shown in Figs. 3 
and 4. 


cessful attempts to get away from the 


These two types represent suc- 


central support branching arm design. 
Fig. 3 is particularly noteworthy, the 
electric 
harmonize with the gas, the sockets be- 


fittings having been made to 
ing covered with a canopy and shade 
holder of exactly the same pattern as 
that of the gas lamps. 

Fig. 4 


illustrates another type of 





ELECTRIC 


FIG. 2.—BOWL TYPE FIXTURE. 


fixture that is very popular. This type 


is known as the ‘‘shower type’’ and is 


becoming a leading style of fixture. 
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Pere Marquette Railroad Using Tele. 
phones for Train Dispatching. 

The Pere Marquette Railroad is soon 
to join the already long list of railroads 
using the telephone to dispatch trains. 
supplanting the telegraph. 

The Pere Marquette has ordered i; 
struments, selectors and line materi 
to equip a line from Saginaw, Mich., t« 
Toledo, O., approximately 135 
in length, with the telephone for train 
dispatching. This is understood to | 
the beginning of the adoption of t! 
telephone system over the entire roa: 
extensions to follow the completion « 
the first circuits. 

Between Saginaw and Toledo the: 
will be thirty telephone stations. T} 
chief dispatcher will be located at Sag 


miles 





COMBINATION FIXTURE 


FIG. 4. 


naw. 
furnished by 
Company. 


The entire equipment is being 
the Western Electric 


ae 
New Westinghouse Plant. 

Plans of the Westinghouse Electric 
and Manufacturing Company which 
have just been completed provide for 
the large foundry 
plant at Trafford City, near Pittsburg. 
The plant will be located close to the 
foundry of the Westinghouse Machine 
Company. The plans now completed 
will call for the investment of approx- 
imately $3,000,000 in buildings, and 
when the plant has been completed 
3,000 men, mostly highly paid, skilled 


mechanics, will be put to work. 


construction of a 
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A New Railway Motor. 

In adding to its line of railway mo- 
tors, the Allis-Chalmers Company has 
recently placed on the market its type 
302. This motor embodies not only the 
ideas gained by years of manufacture, 
but also has the advantage of being 
developed in the light of actual experi- 
ence. Superintendents and master me- 
chanies of a large number of important 
roads throughout the country have 
been consulted in regard to the fea- 
tures of this motor. Simplicity of de- 
sign and construction has been an im- 
portant factor in its development and 
mueh eare has been used to remove, as 
far as possible, the usual sources of 
trouble. 

This motor is of the same general 
type as the other motors in this class 
which Allis-Chalmers Company builds. 
The field frame is of cast steel and is 
split horizontally through the arma- 
ture and axle bearings. It has a large 
bore at each end to receive the arma- 





OPENED. 


MOTOR FRAME 


ture bearing housings. An opening in 
the top half over the commutator and 
hand holes at each end of the bottom 
half are provided for inspection of the 
motor. The top half carries the axle 
bearings and lugs for the cross bar 
suspension. 

The pole pieces are made of soft 
steel punchings clamped between mal- 
leable iron plates and securely riveted. 
The the mummified 
type. Special insulation is used on these 
eoils and, for final finishing, the whole 
coil is treated with an insulating varnish 
by the vacuum process. The-armature 
bearings are in solid housings and are 
made large for strength and improve- 
ment of wearing qualities. The bear- 


field eoils are of 


ing bushings are cast metal, lined with 
babbitt, and fit accurately the bore of 
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the housing to which they are securely 
keyed. The method of oiling keeps the 
shaft constantly lubricated and at the 
same time surplus oil is prevented from 
working into the armature windings 
and commutator. 

Gears are furnished either in solid 
or split types as desired. These are 
five-inch face and have three-piteh in- 
volute cut teeth. 

The armature core is built up of soft 
steel laminations which are carefully 
annealed and varnished after punch- 
ing. These are secured between end 
heads which have rims to support the 
coil ends and protect the coils. Satis- 
factory ventilation is provided by leav- 
ing spaces between the laminations at 
intervals. The Company’s usual meth- 
od is followed of mounting t!:e core 
and commutator on a cast spider into 
which the shaft is pressed. This meth- 


od makes possible the replacing of the 
shaft without disturbing the windings. 
The coils are wire wound and very care- 
They are secured in 


fully insulated. 
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Single-Phase Traction in France. 
The electrification of existing steam 
railways is being pursued with activity 
in France. One of the latest electrifica- 
tions is that which the Midi Railway of 
France will make in connection with 
the Montrejeau-Pau portion of the 
loulouse-Bayonne Line. The portion 
to be electrified has a length of some 
seventy miles; the country is very hilly 
and the line steep 
gradients, one of 3.5 per cent being 
This is 


has a number of 
about seven miles in length. 
the largest scale upon which electrifica- 
tion of existing lines has been attempt- 
ed in France, and the results will be 
watched throughout Europe with no 
little interest. Later the electrification 
is to be extended to the entire Toulouse- 
Bayonne line, a distance of 200 miles. 

The Midi Railway Company has or- 
dered from the French Westinghouse 
Company, whose works are at Havre, 
the equipments for the thirty double- 
motor coaches for the 
complete 


truck electric 


passenger service and one 


Sb 4 
SOS, 





ALLIS-CHALMERS RAILWAY MOTOR. 


place by numerous bands sunk well 
below the surface of the core. 
The commutator bars are of hard 


drawn copper mounted on a cast steel 
sleeve. The mica between the bars is 
of extra soft quality to insure even 
wearing. holders are lo- 
cated in the top half field frame. <A 
braided copper shunt is used to make 


Two brush 


good electrical contact between brush 
and holder. A spring clip is used at 
the brush end to. facilitate exchange of 
brushes. 

This motor has a nominal rating of 
fifty-five horsepower at 500 volts based 
on a rise of temperature, by thermome- 
ter, not te exceed seventy-five degrees 
centigrade above the surrounding air 
when run for one hour on shop test at 
rated load and voltage. 


electric locomotive for the freight serv- 
The locomotive and 
motor-car equipments will be built en- 
tirely at the Havre the 
French Westinghouse Company, while 
the mechanical part of the locomotive 
will be built by the Italian Westing- 
The design and construc- 
tion is based on the results obtained 
in connection with the very successful 
electrification by the Italian Westing 
house Company of the Giovi tunnel 
section of the Italian State Railways 
on the dense traffie line between Genoa 
and Milan. 

Each of the thirty motor coaches, 
each seating about fifty passengers, 
will be equipped with four 125-horse- 
power Westinghouse single-phase mo- 
tors, 285 volts, and with Westinghouse 


ice of this line. 


works of 


house works. 





SO4 
multiple control. These motor coaches 
able to 


tons 


trains weighing 
the 
at a speed of fifteen miles per 
The 


running 


will be haul 


100) metrie including motor 


itsetl 


hour on level track weight of 


motor coach in order will 


i nbout fifty SIN nee tric tons. 
he Midi locomotive will be provided 


axles, three of which will be 


the 


with five 
through 


The lo 


two 


driven bv motors jack 


and connecting rods. 


shatts 


comotive will he equipped with 


(iM0-horsepower, single-phase motors. 


Tons 


locomotive will weigh eighty metric 


and will be able to haul trains 


weighing 400 metric tons, inclusive of 


the locomotive With a haulage load ot 
si) metric tons thy Spec dl will be twen 
miles hour, and with 100 


1v-nve pet 


metrie tons about thirty eight miles per 
hour 
The 
morors 
head 


Ivy ol 


current will be supplied to the 


by means of a 12,000-volt over 


catenary lin The pantagraph 


trolley will be used. 
— 
Electric Vehicles for Ambulances. 
Three new ambulances have recently 
heen delivered to the Presbyterian Hos 
pital, New York, N. Y., by the Lansden 
Company, Newark, N. J., 


ully 


who success 


met conditions of ease of riding 


imposed hy the hospital authorities. 


The 


nu great 


company states that it has spent 


deal of time in devising a spe 


cial spring suspension which would 
favor patients as much as possible. The 
result is that these ambulances are 
enabled, through the spiral spring sus- 
to ride. easier with 


pension installed, 


solid tires than the suspensions which 
employ pneumatic tires as an adjunct. 
Bellevue Hospital has also installed an 
ambulanee of the type in discussion. 


->-o 
Pennsylvania Tunnels to Open. 

An announcement was recently mad 
stating that the Hudson River tubes of 
the Pennsylvania Railroad will be open- 
ed November 27. 

The the 
station at Seventh Avenue and Thirty 
third Street, New York City, to Harri- 
son, N. J., 
line. 

The tunnels between the New York 


new section extends from 


where it meets the old main 


station and Queens have been in opera- 
When the Har- 
is opened, the entire 
the New Haven 
will be opera- 


tion since September dS. 
rison extension 
improvement, except 


railroad connection. in 


tion. 
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Large-Base Lamp Sockets. 

The aecompanying illustrations are 
views of a new large-base lamp socket, 
heing placed on the market by the Ben- 
jamin Electric Manufacturing Com- 
pany, Chicago, which is intended for 
lamps having large screw bases. 

These sockets are adapted for attach- 


ing to the surface or bracket by means 


BENJAMIN ONE-PIECE LARGE-BASE 


SOCKET. 


the base. 
They are made in two styles, one hav- 
the 


five-thirty-seconds apart and the other 


of screws passing through 


ing screw holes spaced one and 
with screw holes spaced one and three- 
fourths-inches apart. The former is a 


one-piece socket intended for use on 
low-voltage circuits not requiring eut- 
out or short-circuiting mechanisms. It 
has spring center contacts with wires 


leading in at the sides, and the bind- 
ing screws are accessible from the cen- 
tral opening. 

The latter type, 


79, is a two-piece series cut-out socket 


known. as type No. 


with short-circuiting center contact for 
high-voltage street-lighting cireuits. It 
will receive 


has side connections and 


BENJAMIN TWO-PIECE LARGE-BASE 


SOCKET 
wires as large as No. 6. The latter are 
firmly held by clamping plates. 

icadadeliiieialaeshe 

Electric Drive for Box Factory. 

The Hummel & Downing Company, 
of Milwaukee, Wis., will shortly begin 
the erection of a paper and box factory 
at Cambridge Avenue on the Milwau- 
kee River. Individual eleetric-motor 
drive will be used throughout. The 
plans eall for an expenditure of about 
$400,000 and 1,200-horse- 


power power house. 


include a 
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Pumping Oil Wells by Electricity 

A United States patent has recently 
B. F. Chi- 
covering an ingenious method of 


been granted Gardner, of 
cago, 
heating and at the same time pumping 
from wells. 


It might be stated that the present 


oil 


methods of pumping oil from wells eo 
erally in use are antiquated when cv 
pared with present improvements ani 
processes in nearly every other li: 
Brietiy stated this method is as folloy 
Located at a central point on an 0} 
lease is a power house which contai) 
essentially, a gas or steam engines be 
ed to a horizontally-mounted, so-cal! 
wheel. This wheel 


power operates 


number of eccentrics, which are « 


ah 
Che 


pow: 


nected to surface rods or eables. 
the 
plant in all directions and at the wi 


surface rods radiate from 
are connected to one arm of a pumpin: 
jack. The suetion rod which convey 
the power to the valve in the working 
the 


The pumping 


barrel is connected to other arm 


of the jack. jack has a 
rocking motion and it thus transforms 
the power from a horizontal to a verti 
cal motion. 


The Mr. 
templates simplifying this 


invention of Gardner con 


method in 


every particular. The pumping me 
chanism consists of the usual anchor, 
working barrel and valves now in uni- 
versal use. The working barrel is at 
tached to a eylinder within which a 
piston head is connected to a plunger 
rod. The the 


working valve in the working barrel. 


latter is connected to 
An electric heater is placed in the low- 
er end of the cylinder. This heater is 
formed of a number of small tubes, each 
tube containing a sufficiently large heat- 
ing unit. 

The piston head is hollow and con- 
tains a predetermined amount of fluid. 
At the end of the down stroke a valve 
in the bottom of the piston head opens 
and the fluid is sprayed upon the hot 
The is that of a flash 
boiler and the fluid sprayed upon the 


tubes. action 
hot tubes is converted into vapor, the 
pressure of which operates the piston, 
thus operating the valves. 

The gravity pressure of the fluid in 
the tubing above the pump mechanism 
acts directly upon the piston head and 
produces the downward stroke of the 
piston. 

According to the plans of the in- 
ventor, a central power plant could fur- 
nish current to operate all the wells in 
a given territory. 
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GREAT BRITAIN. 
(Special Correspondence.) 

LONDON, OCTOBER 1.—The campaign of the Municipal Electrical 
\ssociation for the production of a bill in Parliament next session 
to grant powers to all municipal authorities for wiring premises 
for electric light is proceeding and week by week additions are 
made to the list of towns which are supporting it. 

Very considerable progress is being made with 
tion of the Association of Mining Electrical Engineers, which has 
now spread to Scotland, where a branch is to be opened. The need 
for such a body is emphasized almost every day, especially when it 
is remembered that the Home Office has recently been compelled 
to take action in more than one instance against colliery owners 
for employing incompetent persons to take charge of electrical ma- 
chinery. Even now this sort of thing happens and naturally acci- 
dents follow. 

A 600-horsepower Diese] engine with a generator is to be put 
in the Barking Council. Quite a large number of the smaller electric 
supply authorities are taking up the engine just now. 

Good progress is being made with the extensions of the single- 
phase railway in South London, which are expected to be ready 
next spring. The enthusiasm of the London, Brighton & South 
Coast Railway Company is quite refreshing beside the gloomy pes- 
simism of most other companies, especially in London. 

One of the largest German firms of cable makers, which is well 
represented in Great Britain, has made arrangements for the erec- 
tion of a factory or the Thames. The Company believes that al- 
though it is at present well in with the large municipalities, it 
would remove a slight prejudice which exists against its goods being 
manufactured abroad. 

On more than one occasion recently complaints have been made 
of the high price of flame-arc lamp cartons and the obvious ex- 
istence of a trust, although there was no direct evidence of this. 
It has now come out that all the members of the family have failed 
and a settlement of their differences is believed to be 


the organiza- 


to agree 
likely. 

Since the Government acquired the Marconi wireless telegraph 
stations, steps have been taken to place them on Government ground 
in all eases and in less exposed positions in some. At Liverpool, 
for instance, the station has been removed inside the barracks. 
With a Farman biplane, some interesting experiments in sending 
wireless messages have been carried out on Salisbury Plain this 
week. 

Invitations are being issued for a third Radiotelegraph Con- 
ference in Berlin early next year. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 

Paris, OcroBER 1.—Among the recent electric traction projects 
in France, I note the proposed electric tramway line which is to run 
from Belfort to different localities in the Doubs department, taking 
in the towns of Beaucourt, Delle, Badevel and others. In the 
south of France there will be built an electric line from Valence, 
on the Rhone, to the commune of St. Peray. As to electric light- 
ing projects, the municipal. council of Bourges has granted the 
rights for the town supply to a local company, the Centre Electrique. 
At Rennes, there is to be erected a plant of some size which will 
will be used for lighting the railroad depot and the various shops. 
A hydraulic plant is to be erected on the Fier River, and it will give 
a supply of current to the watering place of Aix les Bains. The 
present steam plant will be then used as a standby. An electric 
light station will be erected at La Roche, in the Alps region. In 
the colonies, the electric plant of Dakar, Senegal, is soon to make 
an increase in its lighting mains. A mining plant in Madagascar 
will use power from a turbine station which the Lyons Madagascar 
Compay proposes to erect upon the Amvatasko stream. 

It is likely that a fourth hydraulic plant will be built on the 
Rhone for the city of Geneva. At present the supply is furnished 
by the three plants of Coulouvreniére, Chévres and the more re- 
cent station of La Plaine, for which the rights were obtained in 
1909. The proposed plant will be located at Chancy. All these 
stations lie between Lake Leman and the French frontier. Plans 
for the new plant at Chancy have been drawn up by Engineer Bois 
and Professor Zschokke, of Arau. It will use a low fall and a large 
output, the fall being from four to seven meters and the rate of 
flow about 250 cubic meters per second. Under these conditions 
some 8,000 horsepower will be obtained and the plant will cost 
$1,400,000. I also note the electric traction line which is to be 
built in Switzerland between the town of Frick in the Argovré 
canton to Kienberg (Solothurn). A merger has been concluded be- 








which is a 
and the 


tween the Grenoble Light & Power Company (France), 
branch of the Franco-Swiss Electric Company, of Geneva, 
Jonage Canal Power Company of Lyons. 

Both France and Germany are using systems of time signals 
from wireless plants. The Eiffel Tower station now contains ap- 
paratus which sends signals at midnight, and the station is con- 
nected by wire with electric clocks mounted at the observatory. 
In Germany the wireless plant of Norddeich is using a signaling 
outfit, and the time is given by the observatory of Wilhelmshaven 
which is connected with the tower by a telegraph line. 

There are two telephone exchanges planned for the city of 
Vienna, and the first of these is in course of erection. In both the 
stations it is intended to use the automatic system to a considerable 
extent, and in view of this automatic beards will be installed at 
Graz and also at Cracow. 

A hydraulic plant is to be erected in order to secure current 
for the town of Elberfeld, Germany, and it will be located in the 
Gelpetal. At Coburg, measures are being taken to install an electric 


plant. A. DE C. 
(Special Correspondence. ) 
OTTAWA, ONT., OcToBER 8.—A movement is on foot in the 
province of Manitoba to consider the advisability of asking the 


provincial government to take up the electric power question, as 
a matter of public policy, and evolve some scheme similar to that 
under the control of the Hydro-Electric Power Commission in On- 
tario. 

The Grand Trunk Railway Company has recently placed in’ 
commission, on its northern division, two telephone train-despatch- 
ing circuits. One circuit covers a distance of 145 miles, and the 
other a distance of 165 miles. 

At a meeting of the Prince Edward Island Telephone Company, 
held at Charlottetown, offers were considered from the Bell Tele- 
phone Company of Canada and the Maritime Telegraph & Telephone 
Company, for the purchase of the stock of the Island Province Com- 
pany which is a newly chartered concern. No action was taken. 

Niagara power, under the control of the Ontario Hydro-Electric 
Commission, to be turned on next week, will be supplied by the 
Commission to thirty-five municipalities of Eastern Ontario. The 
Commission has woven a web of transmission line from Niagara 
Falls to Toronto, on the east, and to Windsor, on the west, and as 
far as Berlin, on the north. It was a vast work, undertaken by the 
people of the state; a unique piece of public ownership, which se- 
cures to Ontario for all time cheap power, cheap light and cheap 
heat. This new line transmits power at 110,000 volts. 

The increasing demand for the pay-as-you-enter type of street 
sar, has led to the formation, in Monireal, of the P-A-Y-E Car Cor- 
poration, with $5,000,000 capital stock. The concern was originally 
capitalized for $1,000,000, but was recently taken over by another 
corporation whose securities are divided into $1,500,000 preferred 
and $3,500,000 common stock, of which $2,500,000 is outstanding. 
The preferred stock carries seven-per-cent dividends, and already 
the first dividend of one and three-quarters per cent has been paid. 
At present about fifty companies have adopted the new type of car 
which was the invention of a Montreal street-railway man. 

The report that communication had been established between 
the Marconi wireless station at Nova Scotia and that at Buenos 
Ayres, Argentina, has been corroborated by Manager Whitemore of 
the station at Glace Bay, N. S. Messages were sent from Glace 
Bay to Buenos Ayres between September 8 and 24, and were success- 
fully received by the Marconi station. None, however, was re- 
ceived at Glace Bay from Argentina. The Marconi station at Glace 
Bay has been greatly improved since the fire, two years ago, and 
business. is now very large. The Glace Bay station and that at 
Clifden, Ireland, are the only high-power stations vet working com- 
mercially, but it is expected that all six, including those at Cape Cod, 
Italy, Clifden, Buenos Ayres and Glace Bay, will be able to receive 
from any of the others within a short time. 

Commercial messages for delivery on the continent of Europe 
are reported to be piling in at the Montreal office of the Marconi 
Wireless Company. Although a little more than a week ago no 
service was available to European points, except over the wires 
of the cable companies, the first three days of the new service, with 
its attendant low rates, brought to the wireless company a volume 
of business that more than justified the extension of its system. 
The reduction in eost ,over that charged by the old line companies, 
is nearly fifty per cent. The new rate to Europe is simply that to 
Great Britain with the land charges of three cents a word added 
to it. This gives a total charge to those countries on the west 
side of Europe, of eighteen cents a word from Montreal. : 








COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 

The Public Service Commission, First District, recently made 
public the results of meter tests made at the request of customers 
of the gas and electric companies. Of the 27,908 gas meters tested 
only 184 were complaint meters and of these seventy were found 
to be too fast and twenty-eight too slow. Of the twenty-two electric 
meters tested on complaint, one was too fast and two were too slow. 

The Public Service Commission, Second District, has authorized 
the Peekskill Lighting & Railroad Company to exercise a franchise 
and to begin construction and operation of electric and gas dis- 
tributing systems in the town of Yorktown, Westchester County. 

Being desirous of exercising a franchise which it has recently 
acquired from the city of Fulton, the Oswego River Power Trans- 
mission Company has appeared before the Public Service Com- 
mission, Second District. Attorney Eugene M. White, of Syracuse, 
represented the applicant. 

In opposing the application, William D. Gaillard, attorney for 
the Fulton Light, Heat & Power Company, which is now furnishing 
electricity in that city, said that the franchise involved in the pend- 
ing application was not a competitive one in that its terms were 
such as to prohibit any other company than the one to which it was 
issued securing it. The provisions required the furnishing of Ni- 
agara power within one week of purchase of the franchise. Mr. 
Gaillard pointed out the fact that Niagara power was controlled 
solely by the petitioning company. He told the Commission that 
Justice Andrews had recently vacated an injunction which was 
brought to restrain the Common Council from selling the franchise 
in its present form. An appeal has been taken, and Mr. Gaillard 
said the argument would probably be heard before the November 
term of the Appellate Division. He asked the Commission to with- 
hold its action in the matter until the handing down of the decision 
of the Appellate Division. 

Mr. White claimed the Fulton Light, Heat & Power Company 
could not furnish required power in that city and claimed that the 
mills in its vicinity now need and are asking for the delivery of 
Niagara power. 

Answering this statement Mr. Gaillard said that the Fulton 
Company had offered to supply any needed power to the mills and 
even had gone so far as to quote them terms. 

The Commission announced that it would reserve any action 
on the approval of the franchise until after the decision of the Ap- 
pellate Division had been handed down. 

The Commission also heard P. F. W. Ruther on the application 
of the Peekskill Lighting & Railroad Company for. permission to 
begin construction in the town of Yorktown, Westchester County, 
for the furnishing of electric and gas service. He said that the 
proposed construction would cost $4.300. 

The Commission has appointed Henry C. Easbrouck, of Troy, 
N. Y., and W. P. Coleman, of New York City, traveling accountants 
for the Commission at a salary of $1,800 each. The duties of these 
appointees will be to go about the state and visit the offices of the 
corporations under the jurisdiction of the Commission, check up 
their methods of accounting, and to assist the smaller companies 
in the preparation of their reports required by statute. 

The Commission has granted the petition of George B. Wood- 
mancy to begin construction of an electric plant in the vallage of 
East Randolph, Cattaraugus County, and to exercise the rights and 
privileges to occupy streets of the village with poles, wires and other 
fixtures for transmitting and furnishing to the public electricity 
for light and power. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


DAWSON PLANT IN OPERATION.—The power plant of the 
Northern Light, Power and Coal Company, forty-four miles from 
Dawson, Can., is now complete and in operation. The plan is one 
of the best in that section, and has a capacity of 9,000 kilowatts, 
although for the present only 2,000 kilowatts will be generated. 
Plant equipment, line material and holdings, exclusive of coal 
tracts and Dawson property, are valued at about $2,000,000. 

MENOMINEE RIVER PLANT STARTS.—The power plant at 
Grand Rapids, Wis., which was recently put in operation, is the 
first big plant to utilize power from the Menominee River. It was 
estimated that the new plant would generate about 6,500 horsepower, 
but its capacity is considerably in excess of that. At present it 
supplies power for the Marinette & Menominee Light and Traction 
Company's street cars, and is furnishing all electrical power for 
the two cities. Power is furnished by four 2,200-volt generators, 
and is stepped up to 33,000 volts for transmission. 


PLAN INSTALLATION FOR ROCKY RIVER.—Plans are being 
made for a hydroelectric plant, to be installed near Kendall Ferry, 
in Rocky River, about fifteen miles north of Wadesboro, N. C. It 
is estimated that the building of a dam and power house, which will 
cost about $400,000, will produce from 6,000 to 7,000 horsepower. 
The plans as drawn provide for a dam across the river, which is 
only 200 feet wide at the proposed point, with a high bank of rock 
on the Anson County side. In addition to the hydroelectric plant 
there is a proposition to erect a million dollar cotton mill near 


Ansonville. 
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LIGHTING AND POWER. 
(Special Correspondence.) 
BLADEN, NEB.—Bonds for a lighting system have been voted 

by this city. P. 

FAIRVIEW, OKLA.—This city is preparing to extend its 
electric lighting system. P. 

TERRELL, TEX.—This city has voted the issuance of $10,000 
in bonds for electric light purposes. P. 

, 

CARMAN, OKLA.—This city has issued electric light bonds 
and a plant is to be established at once. P. 

HAZEN, ARK.—The Hazen Light & Power Company has been 
incorporated with a capital stock of $25,000. 

BROWNSVILLE, TEX.—This city has voted $10,000 in bonds 
for the enlargement of the electric light plant. P. 

ROLLA, MO.—tThis city will extend its electric light system 
into the new territory lately taken into the city. Pp. 

EATON, O.—The Eaton flour mills are being completely ove 
hauled, and new electrical machinery will be put in. 

SAN MARCOS, TEX.—The San Marcos Light Company has 
recently been granted a twenty-year electric light franchise. P. 

BRIDGEPORT, NEB.—The Bridgeport Electric Light and Powe: 
Company has been incorporated with a capital stock of $25,000. P 

SHERWOOD, O.—Bonds to the amount of $4,000 have been 
issued by the city for the construction of an electric light plant. 

OKLAHOMA CITY, OKLA.—The Home Heating and Lighting 
Company has been incorporated with a capital stock of $100,000. P 

EL DORADO, ARK.—The plant of the El Dorado Light & Water 
Company was recently sold to A. B. Banks & Company of Fordyce. 

SIDNAW, MICH.—A company of Sidnaw business men has pur- 
chased the electric light plant which was damaged some time ago 
by fire. 

BODIE, CAL.—The Hydro-Electric Company has been granted 
a fifty-year franchise to erect and operate a transmission line in 
this city and county. A. 

BELVIDERE, ILL.—The city council has decided to take steps 
toward the establishment of a municipal lighting plant for the 
illumination of the city. Z. 

PRINCEVILLE, ILL.—The municipal electric lighting plant of 
this place has been taken over by E. L. Brown, of the Elmwood 
Electric Light Company. 

BALTIMORE, MD.—The Susquehanna Transmission Company 
has been granted a franchise to erect poles and run lines along 
certain roads in Baltimore County. 

LA MESA, CAL.—For the first tine in its history this place 
is lighted by electricity, receiving current from the lines of the 
San Diego Gas & Electric Company. 

SACRAMENTO, CAL.—T. H. Ramsey has filed notice of the 
appropriation of 10,000 inches of water in Mill Creek, to be used 
in the generation of electric power. A. 

WICHITA FALLS, TEX.—New machinery is to be installed in 
the lighting and power plant here, with a view to making the in- 
stallation one of the best of its size in the state. 

TUCSON, ARIZ.—The Great Western Power Company is en- 
gaged in constructing a reservoir and power plant in Sabino Can- 
yon. An expenditure of about $1,500,000 is involved. A. 

LOCKNEY, TEX.—Local capitalists are installing an electric 
light plant and they expect to have the plant in operation in a 
short time. Work is now being pushed rapidly to completion. 

DENTON, PA.—An electric lighting plant has just been com- 
pleted in Denton which will light the towns of Denton, Greensboro 
and Ridgely. It is expected that Burrsville will also be included. 

FOREST GROVE, ORE.—A new boiler and engine have been 
installed in the city’s electric light plant, at a cost of about $8,000. 
The city will operate a day circuit, supplying power to small motors. 

AMERICUS, GA.—Col. W. A. Dodson, vice-president of the 
Americus Light Company, announces that financial arrangements 
have been completed for the construction of a $50,000 electric light 
plant. 

CARRVILLE, COL.—The light and power transmission equip- 
ment of the plant of the Trinity Gold Mining and Reduction Com- 
pany has been completed and the plant will be in operation about 
November 1. 

CLARKSTON, WASH.—The Lewiston-Clarkston Improvement 
Company is installing a new lighting system in Clarkston. The 
street lamps will be extended on arms in the streets and will be 
Jarger than the present ones. 

BARSTOW, CAL.—A $75,000 electric plant has been added by 
the Santa Fe to the $500,000 appropriation of expenditures for the 
town of Barstow, Cal., where the new depot, Harvey House and rec- 
reation building are nearing completion. 

ST. PETERSURG, FLA.—The Ramm Garage is being wired and 
everything being put into shape for the installation of its private 
lighting plant. The plant will have a capacity of eighty lights, 
and the place will be brilliantly lighted. 
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STREATOR, ILL.—D. Heenan has sold the Heenan light, heat 
and power properties for $50,000 to the W. H. Schott Company of 
Chicago, which will extend the heat and lighting systems over the 
city. 

SYKESVILLE, MD.—Plans are being made for an electric light 
plant to be erected at the Springfield State Hospital for the Insane, 
which is located here. The plant will be equipped with the most 
modern machinery, and will cost about $75,000. 

SEYMOUR, MO.—The Longacre electric light plant which was 
recently installed here is now in operation and is giving satisfac- 
tion. About 200 lights are now in use and more are to be installed. 
The plant is owned and operated by C. W. Longacre. 

OROVILLE, CAL.—W. T. Hanson has filed an appropriation of 
1500 inches of water to be taken from Big Chico Creek with a view 
to supplying light and power at low rates to Paradise, Orloff, Stir- 
jing and smaller points in ihe northern foothill district. 

GREENFIELD, MASS.—The Greenfield Electric Light and 
Power Company has bought the business and good will of the Col- 
rain Electric Light Company, and will take possession November 

The power is to be furnished from Shelburne Falls. 

REDWOOD CITY, CAL.—The voters of Menlo Park and Fair 
Oaks, near here, have organized a lighting district and will establish 
an electric lighting system. A special tax of twenty cents on the 
hundred dollars will be ievied to secure the necessary funds. A. 

LITTLE ROCK, ARK.—Work on the new municipal lighting 
plant at the foot of Broadway is being pushed rapidly, the founda- 
tion having been laid and work on the bricklaying started. Wiring 
will soon be commenced and will be pushed as rapidly as possible. 

McPHERSON, KANS.—The city has decided to install an elec- 
trie light plant and for this purpose will expend between $8,000 and 
$10,000. The plans include the installation of a 150-kilowatt dyna- 
mo, a new engine, and a new boiler, to be equipped for burning 
oil. 

PETALUMA, CAL.—The Petaluma Power & Water Company 
has resumed work on the enlargement of its reservoir east of this 
city. The dam is to be raised and the bottom of the lake lowered. 
A contract has been let for the excavation of 25,000 cubic yards of 
earth. ; 3 

SILVER CREEK, NEB.—Silver Creek is to have electric lights, 
a franchise having been granted by the village board to Messrs. 
Ives and Brown Bros., who will immediately erect a plant. In addi- 
tion to supplying light, the plant will supply power to the garage and 
to other consumers. 

OWOSSO, MICH.—A contract providing for the lighting of 
Owosso for a period of ten years has been made by the city with 
the Commonwealth Power Company. The company is to install at 
least twenty magnetite are lights and five 250-watt tungsten lamps. 
Lights will burn on an all-night schedule. 

COLUMBUS, O—The Public Securities Company has been 
chartered, with a capital of $160,000, by Carl J. Kiefer, G. B. Gilbert, 
Jackson Kiefer, E. M. Gilligan and Henry Kiefer. The company 
will take over the gas and electric plants in Hyomea, Spencer and 
Coal Mont, Ind., and reorganize the properties. 

CLARKSTON, WASH.—Work has now commenced to overhaul 
the present street-lighting system in Clarkston, under the direction 
of J. J. Jennings, manager of the light company. Practically all of 
the material and equipment has arrived, and no delay will now be 
experienced in making the needed improvements. 


BOLTON LANDING, N. Y.—The tax payers of this town have 
signed a petition asking the Town Board to make a contract with 
the Bolton Light & Power Company to light the streets and public 
buildings for a period of ten years. A number of wealthy men who 
have summer homes here are in favor of the movement. 


SPRINGFIELD, MASS.—The United Electric Light Company 
has filed with the State Board of Gas and Electric Light Commis- 
sioners a petition asking authority to issue additional capital stock 
to the amount of $250,000, the proceeds of which it desires to use 
for paying the cost of permanent additions and improvements. 


SHENANDOAH, IA.—The Shenandoah Artificial Ice, Power, 
Heat and Light Company is now furnishing the third town, outside 
of Shenandoah, with electric current for lighting and power. The 
latest town to take power from the lines of the Company is Coin, 
where a company for this purpose was organized about six months 
ago. 

MEXICO, MO.—The Mexico Water Works Company, and the 
Mexico Electric Light, Heat & Power Company have consolidated 
under the corporate title of the Mexico Public Service Company. 
The new corporation has a capitalization of $300,000. Its board 
of directors is composed of S. M. Locke, E. R. Locke, P. E. Locke, 
Mary N. Locke and J. Jj. Steele. 

MT. STERLING, ILL.—The City Council has granted a fran- 
chise to the Peoples’ Telephone Electric Light and Power Com- 
-_pany to sell telephone, electric lighting, power and heating service 
for twenty years. Senator Walter I. Manny is acting secretary of 
the Company which will begin at once to build a telephone-system 
and exchange. The capital stock of the concern will be, at the 
start, $10,000. Z. 
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ROCKVILLE, N. Y.—A mortgage for $500,000 given by the 
Long Beach Power Company to the Lincoln Trust Company, has 
been recorded. The mortgage is a continuing lien on the Power 
Company’s property at Long Beach and is to bear interest at five 
per cent. The Power Company has a contract with the Estates. 
of Long Beach, of which William H. Reynolds is president, to fur- 
nish electricity for the resort. 

CRAWFORDSVILLE, IND.—The M. W. Kellogg Stack Com- 
pany, of Chicago, has been awarded a contract to construct the 
smoke stack for the new municipal electric light plant. The stack 
will be 150 feet high and seven feet in circumference at the top. 
The heater and purifier was let to the Hoppes Manufacturing Com- 
pany of Springfield, O., for $935. S. 

PITTSBURG, PA.—Plans are being drawn for the eréetion of 
new power plant and special equipment for the American Locomo- 
tive works, on the lower North Side. The officers of the Company 
have decided to abandon as far as possible the use of belts and 
shafting and connect their machines directly to motors. It is said 
the Company contemplates the spending of $500,000 for this pur- 
pose and the contract for the work will be let as soon as the plans 
are contemplated. 

SALT LAKE CITY, UTAH.—The Blacksmith Fork Light & 
Power Company, of this city, has filed incorporation articles here. 
The capitalization is $100,000, divided into 1,000 shares of $100 
each, paid up by the taking over of water rights in the Blacksmith 
Fork of Bear River, in Cache County. M. S. Browning is presi- 
dent; Alfred Budge, vice-president; A. B. Irvine, secretary and 
treasurer; J. J. Shepard, D. C. Budge, H. C. Parker and Joseph J. 
Cannon, additional directors. 

THEBES, ILL.—An electric light plant has been put in opera- 
tion here by F. L. Harp, proprietor of the National Motor & Supply 
Company, of Cairo, Ill. The plant consists of an Olds thirty-five 
horsepower electric lighting gasoline engine, twenty-five-kilowatt 
General Electric Company’s generator, etc. The citizens of Thebes 
are making preparations for a demonstration on November 17 and 
18 to celebrate the formal opening of the Thebes electric light 
plant and the Cairo & Thebes Railroad 

NEW BRAUNFELS, TEX.—Adolph Henne, of New Braunfels, 
and associates will erect a large reinforced concrete dam across 
the Guadalupe River near here for the purpose of providing the 
initial power for a hydroelectric plant. It is claimed that there is 
more available water power on the Guadalupe River between this 
place and Seguin, about twenty miles, than on any other stream in 
Texas. Several projects are under consideration which have in 
view the utilization of this wasted water energy. D. 

NEW ALBANY, KY.—The Indiana & Kentucky Power Com- 
pany, of New Albany, filed articles of incorporation with the Sec- 
retary of State in Indianapolis, the incorporators and officers being 
Adam Heimberger, president; H. Runyan, vice-president; George 
Summers, secretary; C. W. Inman, treasurer, and James R. Duffin, 
general counsel. The capital stock is $50,000. The Company is 
to take over the old New Albany Woolen Mills, on Vincennes 
Street, which is to be converted into a power plant to furnish steam 
and electrical power, light and heat. 

MANHATTAN, KANS.—The Rocky Ford Milling and Powel! 
Company has been re-organized under the name of the Blue River 
Power Company, and has announced that machinery has been pur- 
chased duplicating that of the power plant located four miles north 
of Manhattan on the Blue River. The new power house will have 
a capacity of 1,000 horsepower. This plant furnishes power to the 
Rocky Ford mill and partially to the city of Manhattan. The plan 
is to be able to furnish all of the power in Manhattan. The city 
will use it at its pumping station. The plant is owned largely by 
Junction City capital. 

MINNEAPOLIS, MINN.—The city of Minneapolis is likely to 
have a novel system of police protection coupled with its extensive 
ornamental-lighting system. ‘The improvements consist of alarm 
bells and red signal lights to be suspended from the Publicity 
Club’s decorative uprights. The system will center in the tele- 
phone switchboard at the central police station and in emergency 
cases the operator has only to push a button to ring a bell or flash 
a light. If the policeman is too far away to hear the bell he may 
see the red light and report at once. The Minneapolis General 
Electric Company has offered the free use of its conduits for 
carrying the wires. Z. 

AUSTIN, TEX.—Negotiations for the transfer by the Dumont- 
Holmes Steel Concrete Construction Company of its contract for 
the re-construction of the great dam across the Colorado River at 
Austin to the Hydraulic Properties Company of New York are said 
to be practically completed. The Board of City Commissioners | of 
Austin, which is the other party to the contract, has no objection 
to the transfer being made. It is announced by the representatives 
of the Hydraulic Properties Company that the work of constructing 
the dam and hydroelectric plant will be started and pushed for- 
ward rapidly as soon as a few slight alterations in the original 
plans can be made. The average flow of the Colorado River at this 
point between the years 1896 and 1899, according to a government 
report, was 1,160 second feet. This would give about 6,264 horse- 
power with a dam sixty feet high. D. 














ELECTRIC RAILWAYS. 


(Special Correspondence.) 
MANHATTAN, KANS.—The Manhattan Interurban Railway 
{‘ompany will build an electric line to Fort Riley This city has 


oted $20,000 in bonds 7 
SPRINGFIELD, ILL.—The St. Louis, Springfield & Peoria 
Railroad, of Champaign, has certified to an increase in capital 
tock from $2,600,000 to $2,650,000 ) 
LONG BEACH, CAL.—Work will be resumed this month on 
the construction of the fourth five-mile division of the Yueneme, 
Malibu & Port-Los Angeles Railroad 


ROCKFORD, ILL.—The- Rockford & Interurban Railway Com- 


any has let the contract for the erection of its new car repair 
hops to the Witherspoon-Englar Company of Chicago Z. 


SEWARD, ILL.—Representatives of the Northern Illinois Elec- 
ric Company, with head offices here, have filed a mortgage for 
$2,000,000 loaned to the company by the Chicago Title and Trust 
Company It purposes to build a line from Peoria north to Lee 
County 


ANDERSON, IND.—The Indiana Union Traction Company has 


iven notice of an early readjustment of the wage scale, at which 

time the motormen and conductors will receive a substantial in- 
crease Better wages, better men and fewer accidents is to be 
the policy of the road S. 

EL CENTRO, CAL rhe ineerperators of the Imperial Valley 
Electric Company, recently incorporated here, have selected the fol- 
lowing officers J. W. Fineh, president; C. F. Ferguson, secretary. 
The capital stock of the company is $10,000. The Company will 
manufacture and deal in electric fixtures. 

PLYMOUTH, IND.—The work of grading and bridging the 
South Bend and Logansport interurban line has been completed 
to within a mile of South Bend. As soon as arrangements can 
be made for entering the city the laying of rails will be com 
menced and the road installed for operation. H. A. Butterfield has 
the contract s. 

KENOSHA, WIS I. K. Orvis is attempting to organize a com- 


pany at this place for the purpose of building an electric interurban 
line between Kenosha and Lake Geneva. The proposed line would 
sive connection with many summer resorts. Mr. Orvis is also pro- 


moting the construction of an interurban line from Lake Geneva to 
Marengo, Ill. M. 

FRANKLIN, KY incorporation for the Louisville, 
Lincoln Farm and Electric Railroad have been 
filed with the State Railroad Commission. The road is capitalized 
it $1,000,000 and charter is granted by Arizona. It is the plan 
of the company to build an electric line from Louisville by the way 
of Hodgenville and continue it to Mammoth Cave. 

MILWAUKEE, WIS.—The Milwaukee-Western Electric Rail- 
way Company has received a certificate from the Railway Com 
mission to issue stock certificates to the amount of $1,000,000 and 
bonds the amount of $2,500,000. According to company promo- 
they are ready to begin the construction of the road as soon 
as franchises for a Milwaukee entrance and terminal are obtained. 

MINNEAPOLIS, MINN The Minneapolis Northern Suburban 
Railway Company has filed articles of incorporation and will build 
lines the northwest from Minneapolis and vicinity. The capital 
stock is placed at $250,000, and the incorporators are Charles 
Sherman, Hartford, Conn.: John J. McCarthy, Paul J. Marvin, L. L. 
McCulloch and William Lampert, Minneapolis. W. W. Bardwell is 
the attorney. 

ATLANTA, GA 


of 
Cave 


Articles 
Mammoth 


its 


to 


ters 


to 


construction of the 
Miss Evelyn 
of the Com- 
from this city 


The first spike in the 
Atlanta and Carolina Electric Railway, was driven by 
Mason, daughter of Matthew Mason, vice-president 
pany and general manager. The line will extend 
and it is believed that it will be completed within 


to Augusta, Ga., 

eighteen months. Capt. J. W. English, of this city, is president of 

the Company L. 
SOUTH BEND. IND.—The work of building an additional 

track between Mishawaka and South Bend by the Chicago, South 

Bend and Northern Railway Company has been completed and 

the work of double tracking the entire distance between South 


A commendable feature 
all of the curves and 


Bend and Elkhart will be pushed rapidly. 
of the improvement is the elimination of 
obstructed track 

STOCKTON, CAL.—The Tidewater & Southern Railroad Com- 
pany has been incorporated at this vlace for the purpose of build- 
ing an electric railroad from Stockton to Modesto and Turlock and 
other points to the south of this place. The Company has a capital 
tock of $1,000.000, the incorporators being: John A. Mehling, J. 
4. Coley, K. C. Brueck, George E. Minges, George F. Schuler, Byron 
A. Bearce and T. J. Wisecarver 

ATCHISON, KAN.—Announcement has 
McKinley Syndicate of Peoria, Ill., will begin building interurban 
electric lines from Atchison early next spring. One of the pro- 
posed lines will extend from Atchison to Leavenworth, another 
will extend from Atchison to St. Joseph and the third from Atchi- 
Topeka. At Leavenworth the Atchison-Leavenworth line 


been made that the 


to 


son 
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will be connected with the interurban line now leading into Kan 
sas City. 
INDIANAPOLIS, IND.—The United States Court has granteq 


permission to H. J. Milligan, receiver for the Indianapolis, Craw. 
fordsville & Western Traction Company, to enter into a contract 
with the nlectric Railway Improvement Company for the installa 
tion of 9,000 rail bonds on the line between Indianapolis and 
Crawfordsville. The Company is also in the market for the pu 
chase of a rail-bonding car not to exceed $2,500. S 

PORTERVILLE, CAL.—The Porterville Interurban Elect; 
Railroad has purchased a ten-acre tract in the Grider ranch as 
power plant site to be operated for furnishing motive power for t! 
road. The iine which will radiate from Porterville will run east 1 
the foothill apple and timber country, west to the Poplar and Wow 
ville districts and north and east through Frazier Valley to Linds 
and Exeter, penetrating the Porterville orange districts. 

AUSTIN, TEX.—N. A. Dawson, of San Antonio, and associat 
who were recently granted a franchise by this city for the co 
struction of an electric street-railway system in South Austin an 
through portions of Austin, have made a voluntary bond to tl 
city in the sum of $20,000 that they will complete not less tha: 
one and one-half miles of track within a year from the time tl 
bond was accepted. Material for the new line is arriving here. D. 

SCRANTON, PA.—Plans for the electrification of the Lack 
wanna Railroad, between Lehigh Summit, on the east of Scranto 
and Clark’s Summit, on the west, forty miles, have been approvs« 
by W. H. Truesdale, president of the road, and the work will pro! 
ably be commenced at once. It is understood that the Westing 
house people will secure the contract for the work. When thx 
improvement is finished all the coal and freight going east and west 
will be handled by electricity. 

PORTLAND, ORE.—Work has commenced on the line of the 
Mount Hood Railway & Power Company. ‘Twenty-one miles of road 
will soon be built, and the construction of the power plant begun 
This takes the road to the sandy and Bull Run power sites, giving 
sixteen miles of main line which is intended to connect this city 
with Mount Hood C. S. Smith, of. Toronto, will take charge of 
the work and will let a contract to complete grading on that section 
of the line to the power plant. 

TOLEDO, O.—Following its announcement of several days ago 
the Pere Marquette Railroad has ordered instruments, selectors 
and line material to equip its line with telephones from Toledo to 
Saginaw, Mich., a distance of about 135 miles. There will be thirty 
telephone stations, the chief dispatcher being located at Saginaw. 
The equipment is furnished by the Western Electric Company. It 
is understood that this is the beginning of the adoption of the 
telephone system over the entire road. H. 

MAGNOLIA, IOWA.—A movement is on foot among members 
of the Magnolia Commercial Club to secure the services of a 
civil engineer to examine the survey of the proposed line, either 
electric or steam, between Magnolia and Logan and report upon 
the cost of construction and maintenance. Some time ago civil 
engineer Cherry recommended a line from Magnolia through to 
Beebetown to connect at Council Bluffs with lines radiating to 
Little Sioux, Mondamin and Missouri Valley. Z. 


SPRINGFIELD, ILL.—An interurban line connecting Spring- 
field, Centralia, Athens, Petersburg, Sweetwater and Greenview 
was projected at a recent meeting. A part of the capital stock 


needed to make the necessary survey was subscribed and officers 
of the new company were elected. The sum of $6,000 was appro- 
priated to make the survey and to meet other minor expenses. 
Officers were elected as follows: President, Homer J. Tice; vice- 
president, George L. Harnsberger; secretary, Samuel E. Prather. 
ROCHESTER, N. Y.—At a cost of $1,000,000, the New York 
Central Railroad will take steps at once to electrify the Auburn 
Road between Syracuse and Geneva, a distance of fifty-four miles. 
It is proposed to have the construction work completed, the car 
equipment ready and the road in operation under its new system 
of power by State Fair Week next year. Final plans incidental to 
the change are being made under the direction of Central officials 
and contracts for the work will be let in the next few months. 


INDIANAPOLIS, IND.—The sale of the property of the In- 
dianapolis & Cincinnati Traction Company to pay its indebtedness 
has been ordered by Judge Carter of the Superior Court. The 
court established $1,045,000 as the minimum price at which the 
holdings of the Company might be purchased. The case has been 
in court nearly four years, during which time the road has been 
operated by a receiver. It is understood that arrangements are 
being made to purchase the property and continue the present 
management of the road. Ss. 

FRANKFORT, IND.—The Logansport & Southern Traction 
Company has been incorporated to build, equip and operate a trac- 
tion line connecting Logansport and Frankfort and the interven- 
ing towns in Cass, Carroll and Clinton counties. The initial capital 
stock is $25,000. _The motive power will be electricity and the 
plan is to secure current from the Ft. Wayne & Wabash Valley 
Traction Company at Logansport or the Terre Haute, Indianapolis 
& Eastern Traction Company at Frankfort, or both. Owen E. 
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Brumbaugh, Elmer E. Sheridan and James R. Brown are the di- 
rectors. The home office will be in Frankfort, Ind. 

ST. LOUIS, MO.—The first official car to cross the new bridge 
of the Illinois Traction System at St. Louis passed over the new 
structure recently. The car belonged to Vice-President Chubbuck, 
who had with him several of the officials of the system. This is 
the bridge across the Mississippi that was built to give the 
Traction System an entrance to the city of St. Louis and in the fu- 
‘ure all trains will be able to proceed to the station in St. Louis 
owned by the Company. Through service will be started from 
Peoria and the sleepers from this city and Springfield will then be 
able to land the passengers in the heart of St. Louis. ¥. 


SAN FRANCISCO, CAL.—T. W. Forsyth has been granted the 
franchise for the proposed extension of the Parnassus Avenue rail- 
wav from the Affiliated Colleges to Judah Street, Ninth Avenue and 
Pacheco Street. The bidder has agreed to pay the city three per 
cent of the gross receipts of the new road for the first five years 
of the franchise, four per cent during the next ten years and five 
per cent during the final ten years. The road is to be built and 
operated by the United Railroads Company to which the privileges 
secured by Mr. Forsyth and his associates will be turned over, 
together with the $40,000 bonus raised by interested property own- 
A. 


ST. PAUL. MINN.—Articles of incorporation have been filed 
by the St. Paul Railway Promotion Company, whose object is to 
‘build, construct, maintain and operate in whole or in part, tele- 
graph, telephone and electrical lines, roadways, street railways, 
interurban lines of railways, canals and roads of every kind and 
character, and to obtain franchises therefor.” The Company in- 
corporates for $100,000 and places the maximum of its liabilities 
at $2,000,000. The incorporators are W. J. Hoy, H. C. Struchen, 
W. L. Sontag, E. J. Dunnigan, John D. Davidson, C. E. Van Kirk, 
Kay Alexander, Walter L. Van Orman, Clovis M. Converse and 
\. C. Orthausen. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


COLFAX, IA.—The Colfax Telephone Company is soon to begin 


ers. 


the erection of a telephone building. r. 
ELGIN, TEX.—The Elgin Telephone Company has been incor- 
porated with a capital stock of $10,000. P. 
MOODY. OKLA.—The Moody Telephone Company has been 
incorporated by W. M. Combs and others. A 
STROUD, N. D.—The Dakota-Western Telephone Company is 
surveying for extension to several points from here. P. 


ST. GEORGE, KAN.—The St. George & Flush Telephone Com- 
pany has been incorporated with a capital of $20,000. 

OKOBOJO, S. D.—The Little Bend & Onida Telephone Com- 
pany has been incorporated with a capital stock of $10,000. P. 

FAIRBURY, NEB.—The Bell Telephone Company is construct- 
ing a telephone line from Fairbury to Red Cloud. The line is being 
built rapidly. 

TYLER, TEX.—W. P. Gage, representing R. T. Brown, of Fort 
Worth, Tex., has been granted a telephone and telegraph franchise 
in this county. P. 

NILES, MICH.—The Michigan State Telephone Company has 
installed the new automatic system. The improvement represents 
an outlay of $25,000. P 

URBANA, ILL.—The Home Telephone Company directors re- 
cently elected Manford Savage, president; Julius Kiper, of Chicago, 
vice-president and Herman Kiper, of Chicago, secretary. Z. 

GALLIPOLIS. O.—The Gallipolis telephone system has been 
sold by Receiver Cyrus Huling of Columbus to E. L. Coon of Ver- 
million, Ohio, for $14,450. This was two-thirds of the appraised 
value. 

MUSKEGON. MICH.—The Citizens’ Telephone Company has 
petitioned the City Council to allow a higher rate. In return the 
company promises to improve the system by $100,000 and to erect 
a $15,000 building. 

SCOTTSBORO, ALA.—The Section Telephone line, on Sand 
Mountain, this County, formerly owned by a stock company, has 
been purchased by J. S. Ryan, who will extend the line and put in 
better equipments. 

PORTLAND, ORE.—The Kellogg Switchboard & Supply Com- 
pany, in asking for a telephone franchise, has offered to install 
a plant costing not less than $10,000. The Company also guarantees 
a three-minute service. 

CHIHUAHUA, MEX.—The work of tearing down the old adobe 
building recently purchased by the Chihuahua Telephone Com- 
pany has begun and in its place will soon rise a modern telephone 
exchange to cost $60,000. 

SUMMITVILLE, IND.—The Summitville Telephone Company 
has notified the Secretary of State that the company has issued 
$3,000 of preferred stock. The purpose is to secure means to im- 
prove and extend the plant. Ss. 
GRAND TOWER, ILL.—The Preston Union Telephone Com- 
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pany of this place has been inccrporated with a capital stock of 
$1,350 to furnish a mutual telephone service. The incorporators 
are J. T. Evans, Adam Lyrley and T. L. Aldringe. Z. 

YUMA, ARIZ.—Starting at Yuma, the Consolidated Telephone 
Company has begun construction work on a new line that is to 
stretch across the territory of Tucson’ and furnish communication 
between all principal territorial points and the coast. 

GREENFIELD, IND.—The Gem Telephone Company has been 
incorporated to build, equip and operate a telephone system and 
exchange in the town of Gem and throughout Hancock County. 
Fred. M. Thomas, Gus. L. Snider and Louis N. Larabee are the in- 
corporators. S. 

RALEIGH, N. C.—Th Corporation Commission has _ recently 
completed a table of assessments of values in North Carolina, in 
which telephone assessments for the year are fixed at $1,790,017, 
being an increase over 1909 of $297,000.00. L. 

AURORA, ILL.—Officers have been elected by the Inter-State 
Telephone and Telegraph Compary as follows: President. H. D. 
Wagner; vice president, . F. Lawrence; secretary, Adam Clow: 
treasurer, A. T. Mathewson. H. H. Evans retires as president and 
general manager. , Z. 

EAST FOSTER, PA.—The Grangers of this piace have organ- 
ized a rural telephone company, which will furnish an interchange 
service with the Bell Telephone Company. The officers of the 
new company are: President, J. A. Schades; secretary, G. W. Whar- 
en; treasurer, Fred Funk. 

TEMPLE, TEX.—A new telephone line has been opened from 
Temple to Sparta, the latter an inland town seventeen miles 
northwest of this city. The jine is owned by Dr. R. Walton of 
Sparta, who operates it in connection with the Southwestern Tele- 
phone Company at Temple. 

HARTFORD, CONN.—The Southern New England Telephone 
Company has increased its capital stock by $1,099,100 to provide 
for extensions planned and in progress. Three new members were 
elected to the board of directors: Judge W. F. Henney, of Hart- 
ford: A. H. Bullard, of Bridgeport, and Charles E. Lyman, of 
Middlefield. 


MARSHALLTOWN, IOWA.—Mechanics’ and Farmers’ Tele- 
phone Company, a mutual organization for the operation of a new 
independent telephone system in opposition to the Bell interests. 
has been organized here with an authorized capital stock of $100,000. 
It has not been decided as yet whether a manual or automatic 
system will be installed. 

FT. WAYNE, IND.—The Home Telephone Company has com- 
pleted the stringing of new cables with capacity of several hundred 
additional telephones. The Company will next construct a through 
metallic line from this city to Hicksville, O. This new line, when 
completed, will greatly facilitate telephone service throughout the 
territory reached in both Indiana and Ohio. Ss. 

MURPHY, N. C.—The Cherokee Telephone Company, of this 
town, has disposed of its interests to the Southern Bell Telephone 
Company, including instruments and about 100 miles of lines, 
through the extreme western and mountain part of North Carolina, 
and Georgia. The new owners have put me at work to place their 
recently acquired properties in good shape. ‘. 

MERRILL, WIS.—The Wisconsin Telephone Company has pur- 
chased the property of the Merrill Telephone Company and has 
announced that extensive improvement will be made. A new 
switchboard will be installed and new central-office equipment put 
in. The central exchange will be entirely rebuilt and over $40,000 
will be spent. H. O. Seymour will be manager of the local ex- 
change. M. 

WATERLOO, IOWA.—Steps toward the organization of an 
Independent telephone company have been taken here. The con- 
cern it is said will be incorporated for $75,000 or $100,000. Repre- 
senting city interests are George Herman, E. E. Benedict, M. E. 
Melvin, F. J. Young and George Paton. The united rural lines are 
represented by Charles Lynch, Ed* Monohor, N. O. Keen, W. H. 
Jones, Charles Landon, Frank Davis and Robert Harper. Z. 


HAMPTON, IOWA.—Work has been commenced on the exca- 
vation for the new office building that is to be erected and occu- 
pied by the Iowa Telephone Company. The contract has been let 
and as soon as the necessary excavating can be done. the founda- 
tions will be put in and the construction will advance as fast as 
possible. As soon as the necessary appliance can be installed, the 
exchange of the Iowa Central Company will be consolidated with 
their own. 


TOLEDO, O.—Superintendent J. T. Greene, of the fire alarm 
and police-telegraph system of this city, is experiencing much 
trouble through the ravages of squirrels. The cables in use are 
paper-insulated and covered with lead. The squirrels attack the 
cables where they emerge from the ground, gnawing entirely 
through the lead covering. More than three dozen cables have thus 
been damaged by water which penetrates through the holes and 
destroys insulating qualities of the paper. The superintendent is 





endeavoring to find something to treat cables whici will deter the 
squirrels from gnawing them. H. 








ELECTRICAL SECURITIES. 
week the market has been led by electrical 
principal transactions were made in copper, in 
General Electric and Westinghouse stocks. 
These show gains of from one and one-half in Amalgamated and 
two in Smelters to.four ahd one-quarter in Mackay, now within 
a point of its record high price, and five and five-eighths in Gen- 
eral Electric and five in Westinghouse. Reading, Steel and the 
Harriman issues, in which the bulk of the trading has been done, 
are practically unchanged. The report of the Copper Producers’ 
Association showed a substantial decline in stocks. 

Chicago City Railway Company’s September gross was $836,457, 
or 5.39 per cent increase; and eight months’ gross $6,554,102, or 
6.20 per cent increase 

The annual meeting of the Allis-Chalmers Company will be held 
November 3 in Jersey City. 

The Chicago Stock Exchange has listed $2,875,000 Common- 
wealth Edison stock and $9,022,000 first mortgage 5s. This is the 
increased stock authorized a year ago, final payment on subscription 
being due on November 1. The bonds just listed were sold to a 
syndicate a couple of months ago, part being used to refund Chicago 
Edison first 5s. The company’s total stock listed is $32,875,000, and 
total bonds $27,022,000. Commonwealth Edison's earnings during 
the past year showed a larger ratio of increase than expenses, so 
annual report will a substantial net increase. 


the 
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past 


Mackay 


show 
DIVIDENDS. 

American Light and Traction Company, regular quarterly divi- 
dends of two and one-half per cent in cash and two and one-half 
per cent in stock on the common stock, and the regular quarterly 
dividend of one and one-half per cent on the preferred stock, payable 
November 1 to stock of record October 13. 

Brooklyn City Railroad Company; regular quarterly dividend of 
two per cent, payable October 15. 

Fort Smith Light and Traction Company; quarterly dividend of 
one and three-quarters per cent on the preferred stock, payable 
October 15, to stock of record September 30. 

Northern States Power Company; quarterly dividend of one 
and three-quarters per cent on the preferred stock payable October 
15, to stock of record September 30. 

San Diego Consolidated Gas and Electric Company; quarterly 
lividend of one and three-quarters per cent on the prefererd stock. 
payable October 15 to stock of record September 30. 


Oklahoma Gas and Electric Company; quarterly dividend of 
one and three-quarters per cent on the preferred stock payable 


October 15, to stock of record September 30. 
Southern New England Telephone Company; regular quarterly 
dividend of one and one-half per cent, payable October 15. 





(LOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK Oct. 10. Oct. 3 
\lis-Chalmers ommon cece 91, 8% 
\llis-Chalmers preferred - 33% 29 
RRR RRTRETOE COMMS ccccccccccccecoceveccocees - 66% 64% 
DE Te, Ee GED covescecséesveceeesqeses 77 
American Tel. & Tel . 138 
Brooklyn Rapid Transit 76% 
General Electric ...... seucvece 144 
nterborough-Metropolitan common 21% 
lurerborough-Metropolitan preferred . 56% 
Kings County Electric ...... —_ sex ee 23 
Mackay Companies (Postal Telegraph and Cables) common 913 
Mackay Companies (Postal Telegraph and Cables) preferred 76 75 
Manhattan Elevated énchdeueneuney eeuvtshesoosens senecns 45 143% 
STOO TES DED cccccccccccccsccesesscoccuceeccese *18 *18 
New York & New Jersey Telephone..........c...se05. .103 103 
(". S. Steel common iatetdvepetedeeneseens 697% 69%4 
l". S. Steel preferred 118% 116% 
Western Union pees iictbwrpenenwenwewe antenned 75 7556 
Westinghouse common mean bie euadal abies - 71% 66 
\estinghouse preferred ceenes ° cccccekee 128% 
BOSTON, Oct. 10. Oct. 3 
American Tel. & Tel....... Suecneereveseee -_ pi 137% 138 
Edison Elec. Illuminating .............s6.5. ° »+ +269 258 
General Electric .........++:. snvdvodscenesces 150 144 
Massachusetts Electric common .............. 19% 20 
Massachusetts Blectric preferred 2... ccccccccccccscccccccscce 84 84% 
Ss #4&¢:. >_> ere 132 130 
Western Tel. G& Tel. GOUMMOM .cccccccccccccceces 18% 19 
Western Tel. & Tel. preferred ..............+.- 88 88 
PHILADELPHIA Oct. 10. Oct. 3 
\merican Railways ..... euevsedoeedsoaveeeaver 43 43 
Klectric Company of America ...........+..0-+: 11% 11% 
Electric Storage Battery common eeéebeunens ccsaene Oe 48% 
Electric Storage Battery preferred...... 48% 
Electric Storage Battery preferred ....... ; . 153 15% 
Philadelphia Electric 1514 155% 
}? delphia Rapid Transit 19l¢ 18% 
Philadelphia Traction .......ecccesccceseneces 83% 82% 
Clem THES cocccccccscecccseccesese 3 43%, 
CHICAGO. Oct. 10. Oct. 3 
Chicago Railways, SerieS 1........eeesessses , -» 60 
Chicago Railways, Series 2.........sseseseues 15% 15% 
PR DD 6 6.x6beb00 4605506 0Erd OSCE COD COU RSDE ENESCO NES 4 4 
ChlecemO TOIOWROMS ccccccccccccceccccccccccccesesecessccccces 120 118 
el ee ee 116% 112 
Metropolitan Elevated common ..........++.. 17 17 
\ietropolitan Elevated preferred ........+.+.++: 60 60 
National Carbon COMMON ........6.eeeceeeeees 124 125 


irbon preferred ciate . ist: -119 118 


National C 
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PERSONAL MENTION. 

ALFRED A. BOYER has resigned as manager of the Centra} 
Union Telephone Company at Dwight, Ill. 

L. D. MATHES, general manager of the Union Electric Com- 
pany of Dubuque, Iowa, suffered the loss of his wife on October 
4. Mrs. Mathes had been in ill health for more than a year. 

A. G. CHRISTIE, professor at the University of Wisconsin, has 
returned from his summer trip to Europe and is taking up the se, 
son’s work in steam engineering. 

CHARLES A. BALDWIN has been appointed manager of ¢! 
New York office of the Massachusetts Chemical Company. He sy 
ceeds Henry E. Cozzens, who resigned to enter other business 

S. DAVIES WARFIELD recently resigned from the board o: 
directors of the Consolidated Gas, Electric Light & Power Com 
pany, of Baltimore, Md. He was succeeded by James E. Aldred 
president of the Pennsylvania Water & Power Company. 

HARRY P. WAUGH, of the Interborough Rapid Transit Com- 
pany, recently returned to New York City from an extended trip 
through the South and Middle West. Mr. Waugh says that finan- 
cial conditions are exceptionally good throughout the territory he 
traversed, 

CLARENCE WOLF recently resigned his position as vice 
president and director of the Philadelphia Rapid Transit Company. 
He was succeeded as director by Charles O. Kruger, the president 
but the office of vice-president will not be filled until the next 
meeting of the board. 

WILLIAM WALKER, who succeeded C. L. Rogers as superin- 
tendent of the Milford, Attleboro & Woonsocket Railway Company 
and Interstate Street Railway lines is to retire. He will take 
up the superintendency of the Worcester & Blackstone Valley 
Street Railway, of Worcester, Mass. 

CHARLES R. FISHER, who has for a number of years been 
chief operator for the Western Union Telegraph Company at 
Kansas City, Mo., was recently promoted. Mr. Fisher is now 
located at St. Louis, Mo., and is plant superintendent of the Com- 
pany’s second district, including three states. 

E. AUBERTIN, for several years manager of the Berkeiey, Cal., 
office of the Western Union Telegraph Company, has been appointed 
to the Oakland office, which he will take charge of in the place of 
E. G. Folger, a former manager. Mr. Folger has been given super- 
vision of the commercial department of the San Francisco office 
of the company. 

S. V. McKENNAS resigned his position as manager for the 
Central Union Telephone Company properties at Champaign to 
become manager of the Decatur Home Telephone Company’s 
exchange at Decatur, Ill. J. A. Portwood who has been manager of 
the Home Company, an automatic exchange, and the Macon County 
Telephone Company will confine his work to the latter company. 

WALTER I. SCHLICHTER who was with the General Electric 
Company, recently left to become professor of electrical engineering 
at Columbia University. Mr. Schlichter after graduating from Co- 
lumbia in 1896, entered the employ of the General Electric Com- 
pany and has since served that company in several capacities. He 
has been closely associated with Dr. C. P. Steinmetz and W. B. 
Potter and at the time of his resignation was technical assistant to 
E. W. Rice, vice-president and chief engineer of the company. 

H. F. HOLLAND of the Simplex Electric Heating Company, 
Boston, Mass., made a very interesting and instructive address 
recently to the outside solicitors of the Southern California Edison 
Company at Los Angeles, Cal. The Edison Company is conducting 
an active campaign looking to increasing the use of electrical 
heating and cooking utensils throughout its territory, and Mr. Hol- 
land’s masterly handling of the subject was greatly appreciated- 
Mr. Holland was also a prominent figure at the Pacific Coast Elec- 
trical Exposition held the latter part of last month at San Fran- 


cisco. 
OBITUARY. 


WILLIAM M. STEWART, division equipment superintendent of 
the New York Telephone Company, died suddenly on October 5, at 
his home in Westfield, N. J. Mr. Stewart was forty-four years 
of age, and for the last twenty years had been in the service of the 
New York Telephone Company. 


NEW INCORPORATIONS. 

ST. LOUIS, MO.—The Prismatic Electric Sign Company has 
been incorporated to deal in gas and electric signs. The capital is 
$2,000, and the incorporators are David A. Heidman, Julius and 
Oscar E. Epenter and David A. Heidman. 

GUTHRIE, OKLA.—The Vulcan Electric Company with A. E. 
Webber as president has been organized and will transact business: 
from this city. The company will occupy a part of the Oklahoma. 
State Bank Building. Among contracts already closed are the: 
Masonic Temple and the new Kress Building. 

DOVER, DEL.—The Vapor Light and Power Company was in- 
corporated here today, on application at the State Department, to» 
apply, distribute and dispose of artificial light, gas and electricity 
suitable for fuels and light. The incorporators are J. Brentom 
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Haynes, Joseph H. Everett and Samuel T. Aber, all of New York 
City, and the capital stock is $1,500,000. 
PORTLAND, ORE.—The Hydro Patent Power Company has 
yeen incorporated to manufacture and sell machinery for generating 
ywer by water, the plant to be erected at Portland. The capital 
stock has been placed at $1,000,000, and the incorporators are Nor- 
nan R. Smith, Farnk Becker and C. M. Idleman. 


ELKHART, IND.—The Elkhart Manufacturing Company has 
been incorporated to manufacture and dea! in electrical and me- 
chanical devices and appliances and to own, maintain and operate 
factories incident to the conduct of such business. Walter Brown, 
Harvey H. Alberts and Horace S. Hubbard are directors. Ss. 

NEW YORK, N. Y.—Articles of incorporation have been filed 
»y the International Electric Welding Company, of New York City. 
fhe concern which has a capital stock of $100,000 will do a general 
contracting business in electrical work, will act as mechanical and 
electrical engineer and will exploit electrical heating and lighting 
plants, telephone and telegraph lines. The directors are Edward 
D. Longhman, Vanderwort H. Downes, of New York; and James S. 


Darcy of Brooklyn. 
LEGAL NOTES. 

WORKING NEAR ELECTRIC WIRES.—Where an employe -of 
a contractor engaged to build a cupola upon the roof of a building 
owned by a company maintaining thereon wires carrying electricity, 
the Supreme Court of New Jersey holds that working in close 
proximity to wires which are apparently safe, and without knowledge 
of their dangerous character, cannot be said to be negligence as a 
matter of law. It could not properly be said that the wires them- 
selves were necessarily a patent danger, when they were insulated, 
and the defect in insulation was not readily discernable. More- 
over, a workman would naturally presume that the wires would 
be kept harmless during the period when he was required to work 
near them.—Sommer vs. Public Service Corporation of New Jersey, 
75 Atl. 892. 

DUTY OF TELEPHONE COMPANY TO PROTECT AGAINST 
LIGHTNING.—An employe in the office of a lumber company had 
the hearing of his left ear destroyed, and of the right injured, while 
answering a telephone call. The supreme court of Arkansas, in 
affirming a judgment in his favor for $5,900 damages, against the 
telephone company, says that it thinks the evidence warranted the 
jury in finding that the injury was received during an ordinary 
electrical disturbance, while the plaintiff was using the telephone 
in the ordinary way, and that the failure on the part of the defend- 
ant to attach a ground wire to its lightning arrester to the tele- 
phone in question was negligence, and that it was the proximate 
cause of the injury. It was the duty of the telephone company, 
in installing its telephone, to equip it with such appliances as were 
reasonably necessary to guard against injuries from lightning.— 
Southwestern Telegraph & Telephone Co. vs. Abeles, 126 S. W. 724. 

WHEN TITLE TO ELECTRICITY PASSES AND SELLING 
COMPANY IS RELIEVED OF LIABILITY.—Wherein, the Supreme 
Court of Appeals of West Virginia asks, does the sale of elec- 
tricity differ from a sale of other commodities or things? It is 
personal property capable of sale. When one electrical company, 
which sold electricity to another electrical company, to be used by 
the latter company in lighting the streets, delivered the electricity 
from its wire to the wire of the second company at a point where 
the wires of the two companies met, under the law of sales the title 
and possession of the first-mentioned company ceased, and the sec- 
ond company took title and possession then and there. When the 
electricity passed from that point into the streets, it was the prop- 
erty of the second company. Surely, this was so, unless, as the 
circuit judge held, there is a difference between electricity and other 
salable things. The court repeats that, when that electricity passed 
from the point where the wires of the two companies connected into 
the streets, it was, through every foot of its course, the property of 
the second company. The first company lost title; the second com- 
pany acquired title then and there. So when a wire of the second 
company conveying the electricity along a street was grounded, and 
killed a person with its current, the first company was not liable 
to an action for the death of sueh person. When the electricity 
reached the point where the unfortunate man met his death, so 
far as the human mind can realize, it was the property of the 
second company.—Fickeisen vs. Wheeling Electrical Co., 67 S. E. 
788. 

DUTY TO DELIVER IMPORTANT TELEGRAMS BY TELE- 
PHONE.—When a telegraph company has in its office a telephone 
that will put it in counection with the addressee of an important 
telegram, received at an hour when its messenger is absent, it 
should exercise reasonable diligence to deliver it over the telephone 
or notify the addressee of the fact that it has a telegram at its 
office; and this, notwithstanding the fact that the company may 
not be under any duty to have a messenger boy at the time the 
telegram is received to deliver it or be required to then deliver it 
in person. The fact that a company may establish reasonable hours 
of service and be excused during specified hours and at certain 
places from delivering in person telegrams will not relieve it of 
the duty, when its messenger is absent, of delivering an important 
telegram over the telephone, or at least of notifying the addressee 
that it has an important message for him, if it can communicate 
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this information from its office without incurring any cost. The 
company must use due diligence to notify a person when it has an 
important message, and, if the addressee request it, deliver it to 
him over the telephone, and the failure to do this is negligence for 
which a recovery may be had, if the case is one that authorizes 
damages, for the failure to transmit and deliver the message with 
reasonable promptness. It cannot be successfully maintained that 
a company has exercised reasonable care and diligence to deliver 
a telegram in the proper absence of its messenger service when it 
fails to use for the purpose so convenient an instrument as a 
telephone that will connect without delay or expense its operator 
with the addressee.—Court of Appeals of Kentucky in Western 
Union Telegraph Co. vs. Price, 126 S. W. 1100. 


PROPOSALS. 

POST OFFICE, LEWISTON, IDAHO.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
November 15 for the construction, complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring), of the 
United States post office at Lewiston, Idaho, in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Lewiston, or at the Supervising Architect’s 
office. 

POST OFFICE, CHAMBERSBURG, PA.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed bids 
until November 16 for the construction, complete (jncluding plumb- 
ing, gas piping, heating apparatus, electric conduits and wiring), of 
the United States post office at Chambersburg, Pa., in accordance 
with the drawings and specification, copies of which may be ob- 
tained from the custodian of site at Chambersburg, or at the Super- 
vising Architect’s office. 

ELEVATOR FOR NEW YORK POST OFFICE.—The office of 
the Supervising Architect, Washington, D. C., will receive bids 
until November 3 for an electric elevator equipment at the United 
States post office, New York, N. Y., in accordance with drawings 
and specifications, copies of which may be had at the office of the 
architects, Messrs. McKim, Mead & White, 160 Fifth Avenue, New 
York City, or at the Supervising Architect’s office. Applications 
must be accompanied by a certified check for $100, which will be 
held until the return of the drawings and specifications. 

HEATING FOR NEW YORK POST OFFICE.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until November 3 for installing a heating and ventilating system 
in the new United States post office building, New York, N. Y., in 
accordance with the drawings and specification, copies of which 
may be had at the office of the architects, Messrs. McKim, Mead & 
White, 160 Fifth Avenue, New York City, or at the Supervising 
Architect’s office. Applications must be accompanied by a certified 
check for $200, which will be held until the return of the drawings 


and specification, 
INDUSTRIAL ITEMS. 

THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., recently 
issued to the trade the price list and discount sheet applying to 
the 1909 catalog No. 26. 

THE COLONIAL SIGN AND INSULATION COMPANY, South 
Akron, O., announces that it has been granted patent No. 969,816. 
covering its Colonial all-porcelain pothead. 

THE CURTIS-LEGER FIXTURE COMPANY, Chicago, IIl., has 
distributed folders describing show-window lighting with the 
“Scoop” reflector. On one side of the folder is reprinted a page 
from the Dry Goods Economist on this subject, while the other side 
contains many points of interest regarding the reflector, together 
with illustrations of it. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., calls especial attention to “El Tosto” in the September issue 
of Hotpoints. The Company is offering printed matter for adver- 
tising its toasters and is also furnishing electrotyped advertise- 
ments to its agents. A copy of the full page Saturday Evening Post 
advertisement is reproduced by the Company in its publication. 

THE HOLOPHANE COMPANY, Newark, O., has illustrated, in 
the September number of Holophane Illumination, a number of de- 
signs of the new residence-lighting reflectors. These are of rather 
unique design and are artistic in appearance. An article on the 
illumination of picture galleries shows how a GQifficult problem 
in lighting was solved by the Holophane engineers. 

PETTINGELL-ANDREWS COMPANY, Boston, Mass., in con- 
nection with a very unique cover has, in the October issue of 
Juice, an editorial entitled “Who’s Your Competitor?” The issue 
also contains a number of other interesting articles among which 


are “Make Sure It’s the Best Cleaner,” “Increasing the Station 
Load,” “Carrying the Overload” and “Making Exposed Conduit 
Popular.” 


THE PARAGON SELLERS COMPANY, Chicago, IIl., recently 
published No. 1 of a periodical entitled the Paragon Bulletin. New 
facts regarding grounding are touched upon in the publication. 
Some of the articles included are “Grounding Lightning Arresters 
for Lighting and Power Plants,” “Grounding of Transformer Sec- 
ondaries,” “Grounding Transformer Neutrals,” and “Rules for 


Transformer Installation.” 





$12 


THE MOORE LIGHT COMPANY, Newark, N. J., announces 
the French and Belgian rights for the Moore light have been 
taken a group of capitalists headed by Otto Markiewicz. 
The company, which will be known as “La Lumiére Moore,” will 
have its headquarters at the Hotel Regina, Paris. The Moore Com- 
pany has offices in a number of foreign cities, and states that its 
lights are in use in thirty of the cities of Europe. 

THE FEDERAL ELECTRIC COMPANY, Chicago, Ill.,announces, 
in the October number of The Federalist, that it has been found nec- 
essary to secure larger quarters. This is being done by moving the 
offices and displAy rooms to the main floor of the present building 
at Lake and Desplaines Streets, and making other necessary 
changes. The Company will soon be in first-class condition to meet 
the fall business, which is already beginning to come in. 

THE WESTERN ELECTRIC COMPANY, Chicago, IIL, has is- 
sued, in handbook size, Bulletin T-206, describing its composite tele- 
phone and telegraph for railway service. The system has 
been devised for the purpose of enabling telephone and telegraph 
messages to be transmitted simultaneously over grounded telegraph 
lines The booklet contains fifty-four pages and is illustrated 
by many cuts of telephone howlers, coils, condensers, line 
poles and a number of circuit diagrams. 

THE SMITH & COX COMPANY, Bayonne, N. J., announce that 
J. Fillmore Cox will be connected with it as president and general 
manager. The company owns all of the Cox patents on pipe and 
tube-bending and coiling machines, and is doing special work in 
bending coils, ete In order that this work may be facilitated the 
company solicits the catalogs of manufacturers, especially those 
turning out pipe-threading or cutting machinery, bending machin- 
ery, welding machinery millers and other machine-shop 
equipment, and also office and drafting-room furniture. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently received an order from the 
Manufacturing Company for six 500-kilovolt-ampere trans- 
two 200-horsepower, Type HF rollinz-mill motors to be used 
in the new Lockport, N. Y., plant of the purchaser. The trans- 
formers will be used in stepping down the power purchased at 
12,000 volts, to 480 volts. One of the motors will be used on the 
band saw-mill and the other on a cross-cut saw-mill. The motors 
will be geared to the mills, which will consist of two stands each. 
The will be of the Westinghouse extra heavy rolling mill 
type, so constructed as to permit the moving of the.stator side- 
repairs to the rotor. 
ELEKTRICITATS-GESELLSCHAFT, Berlin, Ger 
issued pamphlets dealing with meters, 
enamel wire, ches and rolling-mill motors. The latter 
consists mainly of a list of installations. The first pamphlet enum- 
direct-current and of one, two and 
three meters put upon the market by this company; also 
the meters for double tariffs and for time records. The ad- 
vantages of enamel-coated wire are fully set forth in the pamphlet 
showing the of different forms of 
wire are given. Various types of 
from molestation and for protecting 
with the live parts are shown in the other 
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J. G. WHITE & COMPANY, New York, N. Y., have been 
awarded a contract for the engineering and construction of a steam 
and electric power plant to be built for the Power Transit & Light 
Company, at Bakersfield, Kern County, California. The building wil! 
be 82 feet by 140 feet, fireproof structure, and will be designed to 
accommodate two 2,000-kilowatt horizontal turbines, with boilers 
condensers and necessary auxiliaries. A 750-kilowatt turbine wil! 
be temporarily installed at the earliest possible date. As the boilers 
will be installed with oil burners, there will be no basement und 
the boiler room. The station will be designed electrically to deliv 
practically full load at either 60,000, 10,000 or 2,300 volts, and w 
operate at all the above pressures simultaneously. The estifat 

is approximately $400,000. 

THE AMERICAN LAMINATED BELTING COMPANY, New 
York, N. Y., recently distributed a booklet entitled “The Differenc« 
Between Albeco Laminated and Multi-Lap Leather Belting.” This 
booklet is especially interesting in that it gives close comparisons 
of the operating principles, power-transmitting qualities and ult 
mate economy of both types of belting. That laminated belting 
can handle heavy loads is shown in this booklet by the descri) 
tion of the main drive in the Cocheco departments of the Pacifi 
Mills, Dover, N. H., where eighty-four inches width of laminated 
belt on one pulley is used to transmit 1,544 horsepower. Th« 
belts, consisting of two thirty-inch and one twenty-four inch belts 
all five-eighths inches thick, are said to comprise the largest insta] 
lation of laminated belting on one drive in the world, and were 
installed by Lockwood Greene & Company, of Boston. 

THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chi 
cago, Ill., recently published a booklet entitled “The Factory Behind 
the Phone,” in which the processes of making the modern telephone 
are described. Photographic views of the more important depart 
ments are given. These include the lumber yards and kiln, where 
first grade telephone-box and switchboard-cabinet material are han 
dled, and the varnishing departments, where the cabinets are pol 
ished and finished in a thorough manner. Illustrations are shown 
of the Kellogg cable and cord-braiding machines, products of which 
have gained a world-wide reputation. The well-lighted winding 
room is also illustrated. These pictures show that the general ma- 
chine and apparatus equipment of the Kellogg factory is the best 
Of special interest are the plating and condenser departments 
Other views show the lamp, generator, cord-finishing departments, 
punch presses, polishers, milling, screw machines and testing de- 
partments. The book will be sent on request. 

DATES AHEAD. 

Association of Iron and Steel Electrical Engineers. 
ing, Hotel Schenley, Pittsburg, Pa., October 17-20. 

Illuminating Engineering Society. Annual 
more, Md., October 24-25. 

Illinois State Electric 
Island, Ill, October 25-27. 

Texas Independent Telephone Association. Annual convention 
Dallas, Tex., October 26 and 27. 

Americxn Association of Electric Motor 
annual meeting, Chicago, November 14-16. 

Alabama Light and Traction Association. 


> 


niston, Ala., November 21-23. 


cost 


Next meet 


convention, Balti 


Association. Annual meeting, Rock 


Manufacturers. Semi 


Annual meeting, An 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 4, 1910. 


15 MACHINE FOR MANUFACTURING INCANDESCENT 
LAMPS George W. Beadle, East Orange, N. J., assignor to 
Westinghouse Lamp Company Filed Nov. 22, 1909. The 
machine comprises a rotatable member, a reciprocatory mandrel 
co-operating therewith, and a reciprocatory marking device. 


COIL. Irven E. Coffey, Lawton, Okla. Filed 
The device inchides a series of resistance coils, 
connected to each end of each coil, and a set 
of connecting each having a longitudinal body portion 
and a series of laterally extended slotted arms formed on this 
body, the series of arms on each connecting bar being engaged 
with a series of the binding 


971,544. ELECTROMAGNETIC SPARKING PLUG. Emil Kuhn, 
Zurich, Switzerland. Filed July 17, 1909. The plug comprises 
a casing, a shaft arranged to turn within the casing, a plurality 
of electromagnets arranged on the shaft, a plurality of station- 
ary pole arranged within the casing, and a contact 
pin arranged on the shaft 


572. TELEGRAPH-KEY. Frank G. Slemmer, Goldsboro, Md. 
Filed Aug. 18, 1909. The key comprises a base, a lever pivoted 
thereto and in electrical contact therewith, a pair of electrically 
insulated signaling contacts supported on the base and lever, 
a second pair of insulated contacts arranged to close when the 
signaling contacts are opened and open when the signaling 


25. RESISTANCE 
Oct. 12, 1908 
binding posts 


bars 


posts. 


pieces 


contacts are closed, and manually operable means to close the 
first-mentioned contacts and hold them in closed position, the 
first pair of contacts being electrically insulated from the 
second pair of contacts. 

971,574. ELECTRICALLY OPERATED 
MENT. Christian Taurman, Cincinnati, Ohio. 
1909. The system includes a laterally movable trolley line, 
portable towers (for supporting the trolley lines between 
the ends thereof) each comprising an upright, an arm, a divereg- 
ing frame, a supporting yoke for the trolley wires, a support- 
ing wheel and counterweights, and a truck provided with agri- 
cu tural implements and trolley poles for engaging the trolley 
lines, one of the trolley poles being telescopic. 

971,597. BATTERY-TANK SYSTEM. Frank A. Decker, Philadel- 
phia, Pa., assignor to Decker Electrical Manufacturing Com- 
pany, Wiimington, Del. Filed Jan. 10, 1910. The apparatus com- 
prises a pivoted tank, a battery communicating with the tank, a 
gear fixed in relation to the tank, a revolvable shaft having a 
worm thereon for engaging the gear and rocking the tank, and 
a handle for revolving the shaft. 

971,598. TELEPHONE SYSTEM. Alfred H. Dyson, Chicago, IIl., 
assignor to Stromberg-Carlson Telephone Manufacturing Com- 
pany, Rochester, N. Y. Filed Aug. 10, 1903. A supervisory 
relay and a supervisory lamp are associated with the cord cir- 
cuit, ete. 
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INSULATOR. John T. Klugh, Madison, Mo. Filed Aug. 


3. 1909. A species of insulated clamp. 

ELECTRIC SWITCH. Walter S. Mayer, Philadelphia, Pa., 
assignor to The Machen & Mayer Electrical Manufacturing 
Company. Philadelphia, Pa. Filed Jan. 2, 1907. A _ push- 
button switch. 

641. ART OF ENAMELING METALS. George L. Rice and 
Benjamin W. Gilchrist, Woodhaven, N. Y.; said Gilchrist as- 
signor to said Rice. Filed Feb. 2, 1909. The method of enamel- 
ing a metallic article consists in depositing, by the electrolytic 
process, on the article to be enameled, a coating of magnetic 
naterial and sulphur, and then applying the enamel thereto. 
648. ELECTRIC SWITCH. Simon P. Watson, Brooklyn, N. Y. 
Filed May 3, 1909. A signal indicator system for elevators. 
649. INDUCTION-MOTOR. John E. Webster, Pittsburg, Pa., 
assignor to Westinghouse Electric & Manufacturing Company, 
East Pittsburg, Pa. Filed July 6, 1908. Conducting bars 
extend through and beyond the ends of the core member and 
conducting blocks are secured between these projecting ends. 
650. FOUR-PARTY-LINE RINGING-KEY. Alfred H. Weiss, 
Chicago, Ill., assignor to Kellogg Switchboard & Supply Com- 
pany, Chicago, Ill. Filed Feb. 17, 1906. There are a number 
of contact springs (for a ringing key) normally connected in 
series but disconnected from the talking circuit. 

651. TELEPHONE TRUNKING SYSTEM. Charles S. Winston, 
Chicago, Ill., assignor to Kellogg Switchboard and Supply Com- 
pany, Chicago, Ill. Filed Nov. 17, 1906. Describes a method 
of operating a ringing relay. 





,619. 


William W. Dean, Elyria, 


667. ELECTRICAL CONDENSER. 
Ohio, assignor to The Dean Electric Company, Elyria, Ohio. 


Original application filed Jan. 28, 1909. Divided and this appli- 
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troit, Mich. Filed Sept. 3, 1909. The electropositive element 
consists of an alloy containing nickel and approximately two 
per cent of aluminum. 

BURGLAR-ALARM. 


Lewis Myers, Newark, Mich. Filed 


Nov. 9, 1909. An electrically protected lock. 
971,782. METHOD OF CHARGING ELECTRIC-RESISTANCE FUR- 


971,785. 


971,795. 


NACES. Albert Petersson, Odda, Norway. Filed Nov. 27, 1909. 
The method of charging continuously working electric resist- 
ance metallurgical furnaces having electrodes of different po- 
larity in the walls thereof, consists in introducing a charge 
from above having a high percentage of carbon and simul- 
taneously introducing, through openings in the side walls of 
the furnace between electrodes of different polarity, a cold 
charge having a high percentage of carbon to maintain a com- 
paratively cold layer of material on the walls in the hot zone 
of the furnace, whereby a _ short-circuiting of the current 
through the furnace walls is prevented. 

TREE-INSULATOR. Alfred L. Pierce, Wallingford, Conn., 
assignor of one-half to Spalding K. Long, New York, N. Y. 
Filed April 21, 1910. An insulator comprises a base having 
an opening extended entirely across the top, a cap to fit upon 
the base and provided with a tongue to register in the opening, 
there being shoulders in the base, in the side wall of the open- 
ing, converging to an apex, and the tongue being provided 
in its side wall with fingers to straddle the apex. 

MAGNETIC BRAKE. Cuthbert Shears, Manchester, Eng- 
land, assignor to The Westinghouse Air Brake Company, 
Pittsburg, Pa. Filed Jan. 21, 1909. A brake magnet comprises 
side plates, coils mounted between the plates, casings surround- 
ing the coils, and a water-tight packed joint between the casings 
and the side plates. 


971,820. COIL-SUPPORT FOR DYNAMO-ELECTRIC MACHINES. 
Bernard Arthur Behrend, Norwood, Ohio, assignor to Allis- 
Chalmers Company and The Bullock Electric Manufacturing 
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cation filed Oct. 25, 1909. <A foil-and-paper arrangement is 
described. 

683. INSULATOR. Harley R. Markel, Columbus, Ohio. Filed 
Aug. 13, 1909. A two-part insulator of simple construction. 


ELECTRIC-CURRENT GENERATOR. Herman A. Schmidt, 
Filed Jan. 31, 1910. A miniature generator. 

MAGNETIC SEPARATOR. Friedrich Oscar Schnelle, 
Frankfort-on-the-Main, Germany, assignor to Wetherill Separ- 
ating Company, New York, N. Y. Filed Oct. 9, 1902. An iron- 
clad ring magnet has an attenuated zone of magnetic material 
forming an isthmus between the poles, and means are provided 


Chicago, Il. 


for feeding the material to be separated to the attenuated 
zone. 
722. ELECTRICALLY-OPERATED VALVE. Peabody A. Brown, 


Denver, Colo. Filed Oct. 18, 1909. The valve is electromagneti- 


cally controlled. 

VENT-TUBE FOR STORAGE BATTERIES. Melcher Ek- 
strimer, Cambridge,“Mass., assignor to Joseph C. Kent, trustee, 
Boston, Mass. Filed Mar. 31, 1909. A storage-battery vent-tube 
is provided with a vent in its upper end for the escape of gases 
from the battery and a plunger inclosed within this tube is 
constructed and arranged to rise and thereby close the vent 
by the impact of the liquid of the battery against the plunger. 
753. COMMUTATOR-TRUING MACHINE. Osman E. Hunt, 
Eagle Grove, lowa. Filed Feb. 1, 1910. A truing machine 
includes spaced uprights, a brace adjustably carried by the up- 
rights, parallel rods disposed upon the uprights, a head carried 
by one of the parallel rods and having a transverse rod, a 
clamp disposed upon the opposite parallel rod and engaging 


the transverse rod to brace the head, and a tool carriage 
mounted upon the head. . 
767. THERMO-ELECTRIC COUPLE. Albert L. Marsh, De- 


troit, Mich., assignor to Hoskins Manufacturing Company, De- 
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Filed Nov. 27, 1995. A stator has a winding 
consisting of coils having end turns arranged at two different 
angles to the axis of the machine, means for clamping and 
holding in fixed position the end turns arranged at one angle, 
and separate means for clamping and holding the end turns 
arranged at the other angle. 

848. ELECTRIC SWITCH. Levi W. Horting, Lancaster, Pa., 
assignor of one-third to Charles F. Stauffer, and one-third to 
B. Grant Stauffer, Lancaster, Pa. Filed Dec. 14, 1909. An 
electric switch comprises ap operating lever, a cam unstably 
mounted on the lever, quick-acting make-and-break contacts 
and mechanism operated by the cam to operate the contacts. 
847. SWITCH AND CIRCUIT-BREAKER FOR HIGH-POTEN- 
TIAL CIRCUITS. Joseph Nelson Kelman, Los Angeles, Cal 
Filed July 29, 1908. Is operated by a rotatable shaft. 
DYNAMO-ELECTRIC MACHINE. Robert R. Williamson, 
Milwaukee, Wis., assigner to Allis-Chalmers Company. Filed 
Oct. 29, 1909. A rotary field member for a dynamo-electric 
machine comprises a frame or spider, field magnets secured to 
the spider and each having a pole formed of punchings and end 
plates, the latter having laterally projecting coil-retaining por- 
tions, a coil mounted on each pole, a collar surrounding the 
outer end of each pole and having flanges extending radially 
outward along the coil-retaining portions of the end plates and 
flanges extend radially inward along opposite sides of the coil, 
damping bars extending through each pole and secured to the 
outwardly extending flanges of the corresponding collar, and a 
pair of short-circuiting rings secured to the inwardly extending 
flanges of the collars. 

DYNAMO-ELECTRIC MACHINE. Robert B. Williamson, 
Milwaukee, Wis., assignor to Allis-Chalmers Company. Filed 
In a dynamo-electric machine, there is an ele- 
ment having projecting field magnets including poles and field 
coils thereon, bracing members for the sides of the coils, and 
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rigid rings located on opposite sides of the field magnets and 
connected to the bracing members. 
899. EXTENSIBLE ELECTRIC-LIGHT CHANDELIER. Cyrus 
C. Kennedy, South Rock Island, Ill. Filed April 2, 1910. Has 
a telescopic pendant. 
ELECTRIC IGNITION APPLIANCE. 
ery Low, Brook Green, London, England. Filed Aug. 30, 1909. 
The appliance comprises an electrode having a plurality of 
hemispherical concavities each commensurate with the desired 
spark gap, and a plurality of pointed electrodes one for each 
concavity, and terminating at substantially the axial center 
thereof that the spark may reach any part of the wall of 
the concavity with a uniform jump. 
9: SPARK-GAP FOR RADIOTONE WIRELESS-TELEGRAPH 
SYSTEMS. Emil J. Simon, New York, N. Y., assignor to the 
Radio Telephcne Company, New York, N. Y. Filed Mar. 17, 
1910. There are a plurality of electrodes having soft rubber 
gaskets interposed between them. 
961. TELEPHONE-RECEIVER HANDLE. Charles A. Barnes, 
Sr., Greenfield, Ind. Filed June 3, 1910. A handle for a tele- 
phone receiver consists of a single piece of spring metal bent 
about midway its ends so as to provide at one end a circular 
holder for the telephone receiver and handle members extend- 
ing from the sides of the holder at a right angle thereto, 
976. SECURING MEANS FOR ELECTRIC-LAMP SOCKETS 
AND THE LIKE. James S. Crossley, Solvay, N. Y., assignor 
to Pass & Seymour, Inc., Solvay, N. Y. Filed Sept. 1, 1909. 
A securing means for electric lamp sockets and the like com- 
prises a securing bolt and an engaging nut therefor provided 
with opposite integral downward extensions having their tips 
outwardly bent to clamp the nut in position on the body. 
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O04 ANTENNA Robert H. Marriott, Brooklyn, N. Y., as- 
signor to The United Wireless Telegraph Company, New York, 
N. ¥ Filed April 8, 1910. A plurality of receiving antennas 
have different natural responsive periods, and means are pro- 
vided for so connecting said antennas with said sending means 


as to cause them to act as a single antenna while sending. 


029 METHOD OF AND APPARATUS FOR GENERATING 
ELECTRICITY Botho Schwerin, Frankfort-on-the-Main, Ger- 
many. Filed May 12, 1909. The process consists in forcing 


an electrolyte through a capillary substance, and collecting the 
electricity from this substance, using as an electrolyte a basic 
substance, when the capillary substance is an electronegative 
body. 

INDICATING SWITCH-BUTTON. John A. York, Franklin, 
Conn. Filed Feb. 17, 1909. The switch handle is provided with 
means of attachment to a switch mechanism and incloses 
a movable indicator for indicating the position of the switch 
parts. 


O48, 


77 ELECTRIC-CABLE RETRIEVER. Henry R. Graves and 


Vid. 


Edwin B. Graves, Reno, Nev. Filed Sept. 4, 1909. A drum- 
and-ratchet device. 

109. MAGNETIC ORE-SEPARATOR. Anders Gustaf Holm- 
berg, Langgrufvan, Sweden. Filed Nov. 27, 1908. An endless 
belt runs under sets of magnets, etc. 

114. TELEPHONE-MOUTHPIECE ATTACHMENT. Alvan P. 


Levi, Hymen, Schlessinger and Maurice Schlessinger, San Fran- 
cisco, Cal. Filed May 12, 1909. Includes a disinfecting attach- 
ment. 

131. ELECTRICAL HEATER. Milton H. Schoenberg and George 
T. Marsh, San Francisco, Cal., assignors to Appliance and 
Electric Device Company. Filed Jan. 28, 1909. In combina- 
tion with a supply pipe and a controlling cock, are a casing 
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having axially alined openings at opposite ends, a nonconduct- 
ing lining (within the casing) having its upper end internally 
threaded and having an extension from the lower end adapted 
to connect with the supply pipe, a nonconducting tube within 
the casing having an enlarged head externally threaded to 
engage the internal threads on the casing. The tube having 
the portion below the head of reduced diameter, and termina; 
ing above the lower end of the casing, a resistant conduct 
ing coil surrounding the reduced body of the tube, an electrica! 
conductor projecting from the lower-end of the tube and 
connected with one end of the coil, a second conductor passin 
through the head and connected with the upper end of ; 
coil, and binding posts upon the opposite sides of the head 
exterior to the casing, with which posts the conductors are coy, 
nected. 

FUSE-BATTERY. Alonzo E. Porter, Pompton Lake 
N. J., and Eugene P. Searing, New York, N. Y.; said Searin 
assignor of one-fourth tc said Porter; Mary Le Fevre Port: 
administratrix of said Alonzo E. Porter, deceased. Filed Ja) 
27, 1909. The device comprises a casing, a generator supports 
within the casing, a plurality of contacts arranged in pai) 
each pair adapted to be connected to a fuse, an electric circu 
including the generator and contacts, an arm to complete t! 
circuit through each pair of contacts in sequence, and mea: 
for operating the arm with a step-by-step movement and f 
operating the generator to produce the current. 


REISSUE. 
DEVICE FOR SINGEING TEXTILE FABRICS. Gusta\ 
tin, Paris, France. Filed July 16, 1910. Original No. 962,82 
dated June 28, 1910. A device for singeing textile fabrics con 
prises a pair of electrically heated bars, and, contacting ther« 
with, a moveable conducting member to limit the extent o 
the bars so heated. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued 
ited States Patent Office) that expired October 10, 1910: 


by the 


208 and 506,209. ELECTRIC MOTOR. Job A. Davis and Robert 
A. Fowden, Philadelphia, Pa. 

,223. TELEPHONE TABLET AND ARM-REST. Joseph S. Gold 
Columbus, Ohio. 

237. ELECTRIC CAR-LIGHTING SYSTEM. Frank E. Kins- 
man, Plainfield, N. J. 

.269 and 506,270. PRINTING TELEGRAPH. Robert J. Sheehy, 
New York, N. Y. 

272. PRINTING TELEGRAPH EXCHANGE SYSTEM. Robert 
J. Sheehy, New York, N. Y. 

273. PRINTING TELEGRAPH. Robert J. Sheehy, New York, 
N. Y. 

.274. TELEGRAPHY. Robert J. Sheehy, New York, N. Y. 

275. AUTOGRAPHIC TELEGRAPH. Robert J. Sheehy, New 
York, N. Y. 

.282. ELECTRO-MAGNET. Illius A. Timmis, London, Bngland. 
294. TELEGRAPH TRANSMITTER. Charles Willoughby, San 
Francisco, Cal. 

297. ELECTRIC SWITCH. William W. Alexander, Kansas 
City, Mo. 

305. MAGNETO-TELEPHONE. James A. Brown, Moline, Ill. 
311. MOLDING FOR ELECTRICAL CONDUCTORS. Reginald 
A. Fessenden, Pittsfield, Mass. 

347. ELECTRIC CIGAR LIGHTER. Charles B. Struble, Min- 
neapolis, Minn. 

353. ELECTRIC-BATTERY CELL. Bloomfield J. Wheelock, 
New York, N. Y. 

358. ELECTRIC LOCOMOTIVE. John F. S. Branth, New 
York, N. Y. 

367. ELECTRIC ELEVATOR SWITCH. William Hochhausen, 
Brooklyn, N. Y. 

383. CUT-OUT. Elihu Thomson, Lynn, Mass. 

406. RECORDING SPEED-INDICATOR AND ALARM. George 


T. McLaughlin and James Naylor, Jr., Boston, Mass. 


506,415. TELEPHONE TRANSMITTER. John V. Capek, New York, 
N. %. 
506,449. METHOD OF TREATING DISEASES ELECTRICALLY 


506,459. 
506,463. 


506,482. 


506,577. ELECTRICAL TRANSFORMER OR 
506,617. 


506,650. CARBON 


Samuel Silsbee, New Utrecht, N. Y. 

CARBON FOR ELECTRIC ARC LAMPS. 
New York, N. Y. 

ELECTRIC RAILWAY TROLLEY. 
New York, N. Y. 

REGULATOR FOR DYNAMOS. William H. Elkins, Cam- 
bridge, Mass. 


Royal E. Ball, 


George H. Benjamin, 


506,488. ELECTRIC LIGHT. George Fitch, Milivale, Pa. 
506,492. TROLLEY. George F. Green, Kalamazoo, Mich. 
506,503. ELECTRIC ARC LAMP. Carl Hoffman, Berlin, Germany. 
506,516. ELECTRICAL HEAD-CLAMP FOR RELIEVING PAIN. 


Lizzie Lane, Dunellen, N. J. 

INDUCTION DE- 
VICE. James M. Adams and Martin Adams, Elkhart, Ind. 
TROLLEY SUPPORT FOR ELECTRIC RAILWAYS. Jo- 
han M. Andersen, Boston, Mass. 
ELECTRODE FOR 
Lacombe, Paris, France. 


ARC LAMPS, Joseph M. 














